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(54) PROJECTION SCREEN AND PROJECTION DISPLAY SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a projection 
screen enlarging an incident angle allowable width of 
image light as a range causing no image light loss due to 
stray light, and displaying high-definition images without 
lowering surface brightness, and contrast. 
SOLUTION: The projection screen 1 1 1 has a total 
reflection prism lens 114 and a lenticular lens 115 
provided at the observation side of the total reflection 
prism lens 114. The prism lens 1 14 is provided with a 
plurality of unit prisms 1 1 3 on a rear side (closest to 112 
incident light face side) of the incident image light L. 
Each unit prism 113 has an apical angle A corresponding 
to an angle formed by an incident face 1 13a and a total 
reflection face 1 13b, and the apical angle A of each unit 

prism 113 varies with the position of each unit prism 1 13 on the screen. Particularly, the apical 
angle A continuously varies in the range of 30°-45° to get larger at the distant side than that at 
the near side to a center O of a concentric circle. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

In the projection screen to which outgoing radiation of the image light on which it was projected aslant 
is carried out towards an observation side from the incident light study system arranged at the tooth- 
back side, 

Image light is the total reflection prism lens which has two or more unit prism formed in the tooth-back 
side which carries out incidence, and said each unit prism is equipped with the total reflection prism lens 
which has the 1st field which makes the light which carried out incidence refracted, and the 2nd field 
which carries out total reflection of said light refracted in respect of the 1 st, 

It is the projection screen which said each unit prism has a vertical angle corresponding to the include 
angle which said the 1st field and said 2nd field make, and is characterized by the vertical angle of each 
of said unit prism changing according to the location of each unit prism concerned on a screen side. 
[Claim 2] 

Said each unit prism is a projection screen according to claim 1 characterized by having extended in 
concentric circular on the basis of the core of the concentric circle from which it separated from the 
screen side. 
[Claim 3] 

The vertical angle of each of said unit prism is a projection screen according to claim 2 characterized by 
changing so that the direction of a side further than the side near the core of said concentric circle may 
become large. 
[Claim 4] 

The vertical angle of each of said unit prism is a projection screen given in claim 1 thru/or any 1 term of 

3 characterized by changing in [ 30 degree or more ] 45 degrees or less. 
[Claim 5] 

The vertical angle of each of said unit prism is a projection screen given in claim 1 thru/or any 1 term of 

4 characterized by changing continuously as it goes to a side far from the side near the core of said 
concentric circle. 

[Claim 6] 

Said 1st field of each of said unit prism is a projection screen given in claim 1 thru/or any 1 term of 5 
characterized by having omission inclination 0 degrees or more to the perpendicular to a screen side. 
[Claim 7] 

Said 1st field of each of said unit prism is a projection screen given in claim 1 thru/or any 1 term of 6 
which the surface roughness continues all over a screen side, and is characterized by the uniform thing. 
[Claim 8] 

A projection screen given in claim 1 thru/or any 1 term of 7 which is prepared in a said total reflection 
prism lens observation-side, and is characterized by having further the lenticular lens which diffuses the 
light which passed said total reflection prism lens. 
[Claim 9] 
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Said lenticular lens is a projection screen according to claim 8 with which a cross section is 
characterized by having two or more half-elliptical unit lenses. 
[Claim 10] 

Said lenticular lens is a projection screen according to claim 8 with which a cross section is 
characterized by having two or more unit lenses of trapezoidal shape. 
[Claim 11] 

As for said each unit lens of trapezoidal shape, a cross section is arranged for the lower base part so that 
an ON light side and a raised bottom part may come to the Idemitsu side. Between said each adjoining 
unit lens, the part of a V character configuration is prepared for a cross section. Said each unit lens The 
part which was formed with the ingredient which has a predetermined refractive index, and was 
prepared between said each unit lens The projection screen according to claim 10 which is formed with 
the ingredient which has a refractive index lower than the refractive index of each of said unit lens, and 
is characterized by carrying out total reflection of the light according to an interface with the part 
prepared between them [ said / each unit lens and between them ]. 
[Claim 12] 

For said each part of a V character configuration, a cross section is the projection screen according to 
claim 1 1 with which it is characterized by having the light absorption operation which absorbs the light 
which carried out incidence from the observation side. 
[Claim 13] 

It is the projection screen according to claim 12 with which a cross section is characterized by forming 
said each part of a V character configuration by making a light absorption particle mix into resin. 
[Claim 14] 

A projection screen given in claim 8 thru/or any 1 term of 13 characterized by for said total reflection 
prism lens and said lenticular lens uniting with the sheet of one sheet, and forming them. 
[Claim 15] 

A projection screen given in claim 1 thru/or any 1 term of 7 which is prepared in a said total reflection 
prism lens observation-side, and is characterized by having further the diffusion sheet which diffuses the 
light which passed said total reflection prism lens. 
[Claim 16] 

A projection screen given in claim 8 thru/or any 1 term of 14 which is prepared in a said lenticular lens 
observation-side, and is characterized by having further the diffusion sheet which diffuses the light 
which passed said total reflection prism lens and said lenticular lens. 
[Claim 1 7] 

A projection screen given in claim 1 thru/or any 1 term of 16 characterized by having further a 
functional maintenance layer containing at least one layer chosen from the group which consists of an 
acid-resisting layer, a rebound ace court layer, an antistatic layer, an anti-glare layer, a stain-proofing 
barrier, and a sensor layer. 
[Claim 1 8] 

A projection screen given in claim 1 thru/or any 1 term of 17, 

Projection display equipment characterized by having the incident light study system which projects 
image light aslant to said projection screen. 
[Claim 19] 

In the total reflection prism sheet used on the projection screen to which outgoing radiation of the image 
light on which it was projected aslant is carried out towards an observation side from the incident light 
study system arranged at the tooth-back side, 

Image light is the total reflection prism lens which has two or more unit prism formed in the tooth-back 
side which carries out incidence, and said each unit prism is equipped with the total reflection prism lens 
which has the 1 st field which makes the light which carried out incidence refracted, and the 2nd field 
which carries out total reflection of said light refracted in respect of the 1st, 

It is the total reflection prism sheet which said each unit prism has a vertical angle corresponding to the 
include angle which said the 1st field and said 2nd field make, and is characterized by the vertical angle 
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of each of said unit prism changing according to the location of each unit prism concerned on a screen 
side. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to a projection screen and relates to projection display equipment equipped with 
the projection screen and it suitable for projecting aslant the image light by which outgoing radiation 
was carried out, and observing it from the image light source which has the cellular structures, such as 
division, LCD (Liquid Crystal Display), and DMD (Digital Micro-mirror Device). 
[0002] 

[Description of the Prior Art] 

The projection display equipment which projects from the former the image light by which outgoing 
radiation was carried out from such the image light source as projection display equipment (tooth-back 
projection mold television) of a tooth-back projection mold, using red and three green and blue CRT as 
the image light source on the tooth-back side of the projection screen of a transparency mold, and 
observes an image from an observation side is known. 
[0003] 

Here, generally, the projection screen used with such projection display equipment consists of a Fresnel 
lens sheet and a lenticular lens sheet, and while carrying out image formation of the image light by 
which outgoing radiation was carried out from the image light source on the projection screen, outgoing 
radiation of it can be carried out towards an observer as the diffused light with directivity. 
[0004] 

As specifically shown in drawing 13 , the projection screen 300 is equipped with the Fresnel lens sheet 
301 with which circular type Fresnel lens 302 was formed in the front face of Idemitsu, and the 
lenticular lens sheet 303 with which it has been arranged at the Fresnel lens sheet 301 observation-side, 
and the lenticular lens 304 for horizontal diffusion was formed in the front face by the side of ON light. 
In addition, the Idemitsu lens 305 and the black stripe 306 are formed in the front face of Idemitsu of the 
lenticular lens sheet 303. 
[0005] 

Among these , Fresnel lens 302 formed in the Fresnel lens sheet 301 can be obtain by form the slot 
which have a predetermined include angle in transparence resin material , such as an acrylic , in a 
predetermined pitch , and it have the function to make the image light by which outgoing radiation be 
carried out condense towards an observation side in the condition of having been spread in the radial , 
from the image light source ( not shown ) arrange at the tooth back side of the Fresnel lens sheet 301 . 
Moreover, the lenticular lens 304 formed in the lenticular lens sheet 303 can be obtained by forming a 
cylindrical-like unit lens so that it may extend in a lengthwise direction regularly on one flat surface, and 
it has the function which carries out outgoing radiation as the diffused light which is made to mainly 
diffuse horizontally the image light condensed with the Fresnel lens sheet 301, and has directivity 
horizontally. 
[0006] 
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By the way, it replaces with the projection display equipment using red and three green and blue CRT 
which were mentioned above in recent years, and the needs to the projection display equipment of the 
single lens method which projects the image light by which outgoing radiation was carried out from 
such the image light source on the tooth-back side of the projection screen of a transparency mold using 
the image light source which has the cellular structures, such as LCD and DMD, and observes an image 
from an observation side are increasing. 
[0007] 

In the projection display equipment of such a single lens method, the method which projects image light 
on an abbreviation perpendicular from the tooth-back side of a projection screen to a projection screen 
was common conventionally. However, by such method, there was a problem that depth almost 
equivalent to the projection display equipment of the conventional CRT method was required, and 
equipment could not be miniaturized. 
[0008] 

The projection display equipment which can realize large thin shape-ization compared with the 
conventional thing is proposed, without spoiling the grace of an image by projecting aslant the image 
light by which outgoing radiation was carried out from the image light source to a projection screen as 
one of the projection display equipment under such a situation (the patent reference 1 and 2 reference). 
[0009] 

[Patent reference 1 ] 
JP,6 1-208041, A 
[Patent reference 2] 
JP,2000- 180967, A 
[0010] 

[Problem(s) to be Solved by the Invention] 

In such projection display equipment As an optical means for making a projection screen condense the 
image light which carried out incidence aslant After a cross section's preparing a triangle-like unit prism 
group (total reflection prism lens) in the front face by the side of ON light and making the image light 
which carried out incidence refracted in respect of [ of unit prism ] the 1 st (plane of incidence), total 
reflection is carried out in respect of the 2nd (total reflection side), and outgoing radiation is carried out 
from the front face of Idemitsu. 
[0011] 

In the projection screen equipped with such a total reflection prism lens here The part of the side near 
the image light source to which whenever [ incident angle / of image light ] (include angle to the screen 
side of image light) becomes small (when each unit prism is prolonged in concentric circular on the 
basis of the core of the concentric circle from which it separated from the screen side) In the part of the 
side near the core of the concentric circle, as shown in drawing 14 , a part of image light which carried 
out incidence to plane-of-incidence 3 1 1 a of each unit prism 3 1 1 of the total reflection prism lens 3 1 0 
falls out without carrying out total reflection by total reflection side 311b, and it serves as the stray light. 
Failures, such as a twin image (ghost), were caused. In addition, in drawin g 14 , a sign LI 1 shows the 
optical path of the component which serves as ordinary light among image light, and a sign LI 2 shows 
the optical path of the component used as the stray light. In addition, it does in this way, and that the 
vertical angle (whenever [ point-angle ]) lambda of each unit prism 31 1 is large, and there is so little 
stray light to produce that it is small. [ so ] 
[0012] 

In the projection screen equipped with such a total reflection prism lens on the other hand The part of a 
side far from the image light source to which whenever [ incident angle / of image light ] becomes large 
(when each unit prism is prolonged in concentric circular on the basis of the core of the concentric circle 
from which it separated from the screen side) Since the vertical angle lambda of each unit prism 3 1 1 
becomes small and plane-of-incidence 3 1 1 a of each unit prism 3 1 1 becomes an inverse tapered shape 
configuration in the part of a side far from the core of the concentric circle as shown in drawing 1 5 After 
total reflection of a part of image light which carried out incidence from plane-of-incidence 3 1 1 a of each 
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unit prism 311 was carried out by total reflection side 31 lb, it was again reflected by plane-of-incidence 
311a, and became the stray light, and there was a problem that the loss of image light arose. In addition, 
in drawing 15 , a sign L21 shows the optical path of the component which serves as ordinary light 
among image light, and a sign L22 shows the optical path of the component used as the stray light. 
Moreover, when plane-of-incidence 3 1 1 a of each unit prism 3 1 1 became an inverse tapered shape 
configuration, there was a problem that it became difficult for production of the die for fabricating each 
unit prism 3 1 1 to become difficult, and to release each unit prism 3 1 1 from mold from a die also in the 
case of lens shaping. Furthermore, when carrying out cutting of the metal mold ingredient and producing 
the die for fabricating each unit prism 31 1, it is difficult to acquire the metal mold configuration 
corresponding to plane-of-incidence 31 la of the inverse tapered shape configuration of each unit prism 
311, and plane-of-incidence 3 1 1 a of each unit prism 311 will become the split face which cutting marks 
attached. In this case, since the field whose plane-of-incidence 31 la of each unit prism 311 is a mirror 
plane, and the field which is a split face would exist on a screen side, how an image is in sight on the 
boundary of these fields will differ, and there was a problem that will become the unevenness of an 
image and it will be observed. 
[0013] 

As mentioned above, on the conventional projection screen, the permission width of face of whenever 
[ incident angle / of image light ] was narrow, and since it was easy to produce the loss of the image 
light by generating of the stray light etc., there was a problem of being easy to produce the fall of surface 
brightness and the fall of contrast. 
[0014] 

This invention is made in consideration of such a point, and the permission width of face of whenever 
[ incident angle / of the image light as range which the loss of the image light by generating of the stray 
light etc. does not produce ] is expanded. A high definition level [ equivalent to the image quality of the 
image acquired when there is neither a fall of surface brightness nor a fall of contrast and image light is 
projected on an abbreviation perpendicular from the image light source ] image can be displayed. It aims 
at offering a projection screen and projection display equipment. 
[0015] 

[Means for Solving the Problem] 

In the projection screen to which outgoing radiation of the image light on which it was projected aslant 
is carried out towards an observation side from the incident light study system by which this invention 
has been arranged at the tooth-back side The 1 st field which makes the light in which image light is the 
total reflection prism lens which has two or more unit prism formed in the tooth-back side which carries 
out incidence, and said each unit prism carried out incidence refracted, It has the total reflection prism 
lens which has the 2nd field which carries out total reflection of said light refracted in respect of the 1st. 
Said each unit prism Having a vertical angle corresponding to the include angle which said the 1st field 
and said 2nd field make, the vertical angle of each of said unit prism offers the projection screen 
characterized by changing according to the location of each unit prism concerned on a screen side. 
[0016] 

In addition, as for said each unit prism, in this invention, it is desirable to have extended in concentric 
circular on the basis of the core of the concentric circle from which it separated from the screen side. 
Moreover, as for the vertical angle of each of said unit prism, it is desirable to change so that the 
direction of a side further than the side near the core of said concentric circle may become large. 
Furthermore, as for the vertical angle of each of said unit prism, it is desirable to change in [ 30 degree 
or more ] 45 degrees or less. Changing continuously is desirable further again as the vertical angle of 
each of said unit prism goes to a side far from the side near the core of said concentric circle. 
[0017] 

In this invention moreover, said total reflection prism lens The 1st vertical-angle fixed area where the 
vertical angle of each of said unit prism is fixed 1st at an angle of predetermined, The 2nd vertical-angle 
fixed area fixed 2nd at an angle of predetermined where it is located in a different field from said 1st 
vertical-angle fixed area, and the vertical angle of each unit prism differs from said 1st include angle, It 
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is desirable to have the vertical-angle change field from which it is located between said 1st vertical- 
angle fixed area and said 2nd vertical-angle fixed area, and the vertical angle of each unit prism is 
changing according to the location of each unit prism concerned on a screen side between said 1 st 
include angle and said 2nd include angle. 
[0018] 

Here, as for said vertical-angle change field, it is desirable to have the 1st vertical-angle change section 
which changes when only the include angle of said 1st field over a screen side changes, without the 
include angle of said 2nd field [ as opposed to a screen side in the vertical angle of each of said unit 
prism ] changing. Moreover, said vertical-angle change field is located between said 1 st vertical-angle 
change section and said 1 st vertical-angle fixed area. The 2nd vertical-angle change section which 
changes when each include angle of said 1 st field [ as opposed to a screen side in the vertical angle of 
each unit prism ] and said 2nd field changes, It is desirable to have further the 3rd vertical-angle change 
section which changes when it is located between said 1 st vertical-angle change section and said 2nd 
vertical-angle fixed area and each include angle of said 1st field [ as opposed to a screen side in the 
vertical angle of each unit prism ] and said 2nd field changes. 
[0019] 

Furthermore, as for said 1st field of each of said unit prism, in this invention, it is desirable to have 
omission inclination 0 degrees or more to the perpendicular to a screen side. Moreover, the surface 
roughness continues all over a screen side, and the uniform thing of said 1 st field of each of said unit 
prism is desirable. 
[0020] 

Furthermore, in this invention, it is desirable to have further the lenticular lens which diffuses the light 
which was prepared in the said total reflection prism lens observation-side, and passed said total 
reflection prism lens. 
[0021] 

Here, as for said lenticular lens, it is desirable to have the unit lens of half-elliptical plurality [ cross 

section ] or the unit lens of the plurality [ cross section ] of trapezoidal shape. 

[0022] 

The lower base part said each unit lens of trapezoidal shape In addition, an ON light side, [ a cross 
section ] It is arranged and the part of a V character configuration is prepared for a cross section between 
said each adjoining unit lens so that a raised bottom part may come to the Idemitsu side. Said each unit 
lens As for the part which was formed with the ingredient which has a predetermined refractive index, 
and was prepared between said each unit lens, it is desirable for it to be formed with the ingredient 
which has a refractive index lower than the refractive index of each of said unit lens, and to carry out 
total reflection of the light according to an interface with the part prepared between them [ said / each 
unit lens and between them ]. Moreover, as for said each part of a V character configuration, it is 
desirable that a cross section has the light absorption operation which absorbs the light which carried out 
incidence from the observation side. Furthermore, it is desirable to be formed when said each part of a V 
character configuration makes a light absorption particle mix [ cross section ] into resin. 
[0023] 

Furthermore, in this invention, it is desirable that said total reflection prism lens and said lenticular lens 

unite with the sheet of one sheet, and are formed. 

[0024] 

Furthermore, in this invention, it is desirable to have further the diffusion sheet which diffuses the light 
which was prepared in the said total reflection prism lens (or said lenticular lens) observation-side, and 
passed said total reflection prism lens (or said total reflection prism lens and said lenticular lens). 
[0025] 

Furthermore, in this invention, it is desirable to have further a functional maintenance layer containing at 
least one layer chosen from the group which consists of an acid-resisting layer, a rebound ace court 
layer, an antistatic layer, an anti-glare layer, a stain-proofing barrier, and a sensor layer. 
[0026] 
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In addition, the projection display equipment characterized by equipping this invention with a projection 
screen which was mentioned above, and the incident light study system which projects image light 
aslant to said projection screen is also offered. 
[0027] 

According to this invention, by preparing the total reflection prism lens which has two or more unit 
prism in the tooth-back side as for which image light carries out incidence in the projection screen with 
which it is aslant projected on image light from the incident light study system arranged at the tooth- 
back side, the optical axis of the image light on which it is aslant projected from an incident light study 
system can be amended only by the light entering surface side (tooth-back side), and outgoing radiation 
of the image can be carried out towards an observation side. He is trying to change the vertical angle of 
each unit prism in this invention according to the location of each unit prism concerned on a screen side 
at this time. He is trying to change the vertical angle of each unit prism, when each unit prism is 
specifically prolonged in concentric circular on the basis of the core of the concentric circle from which 
it separated from the screen side so that the far side may become large rather than the side near the core 
of a concentric circle in the fixed include-angle range (for example, the 30-degree or more range of 45 
degrees or less). That is, the vertical angle of each unit prism is made smaller in the part of the side near 
the incident light study system to which whenever [ incident angle / of image light ] becomes small, and 
it is made to enlarge the vertical angle of each unit prism in the part of a side far from the incident light 
study system to which whenever [ incident angle / of image light ] becomes large more. For this reason, 
the permission width of face of whenever [ incident angle / of the image light as range which the loss of 
the image light by generating of the stray light etc. does not produce ] can be expanded, there is neither a 
fall of surface brightness nor a fall of contrast, and the projection screen and projection display 
equipment of level equivalent to the image quality of the image acquired when image light is projected 
on an abbreviation perpendicular from an incident light study system which can display a high definition 
image can be obtained. 
[0028] 

According to this invention, moreover, the 1st vertical-angle fixed area where the vertical angle of each 
unit prism is fixed 1st at an angle of predetermined on a total reflection prism lens, The 2nd vertical- 
angle fixed area fixed 2nd at an angle of predetermined where it is located in a different field from the 
1st vertical-angle fixed area, and the vertical angle of each unit prism differs from the 1st include angle, 
By being located between the 1st vertical-angle fixed area and the 2nd vertical-angle fixed area, and 
preparing the vertical-angle change field from which the vertical angle of each unit prism is changing 
according to the location of each unit prism concerned on a screen side between the 1st include angle 
and the 2nd include angle It continues all over a screen side, the vertical angle of each unit prism of a 
total reflection prism lens cannot be changed, and it can be made to change only by the part. Thereby, 
production of the die for fabricating a total reflection prism lens becomes easy, and can obtain more 
cheaply a high definition projection screen and projection display equipment. 
[0029] 

According to this invention, furthermore, to the vertical-angle change field of a total reflection prism 
lens The 1st vertical-angle change section which changes when only the include angle of the 1st field 
over a screen side changes without the include angle of the 2nd field [ as opposed to a screen side in the 
vertical angle of each unit prism ] changing, It is located between the 1st vertical-angle change field, 1st, 
and 2nd vertical-angle fixed areas. By preparing the 2nd and 3rd vertical-angle change sections which 
change when each include angle of the 1 st field over a screen side and the 2nd field changes, the vertical 
angle of each unit prism cannot be more conspicuous, can carry out the boundary of each field, and can 
attain further high definition-ization. 
[0030] 

Furthermore, according to this invention, when making it the 1st field of each unit prism have omission 
inclination 0 degrees or more to the perpendicular (normal) to a screen side, it can prevent that lose the 
stray light and the loss of image light arises. Moreover, since the part of an inverse tapered shape 
configuration is not contained in the die for fabricating each unit prism in this case, production of a die 
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becomes easy and mold release of each unit prism from the die at the time of being lens shaping can also 

be performed easily. 

[0031] 

according to [ further again ] this invention ~ the surface roughness of the 1st field of each unit prism — 
the whole surface of a screen side ~ continuing — uniform — making — as the unevenness of an image 
does not occur on a screen side, a high definition image can be observed by things. 
[0032] 

[Embodiment of the Invention] 

Hereafter, the gestalt of operation of this invention is explained with reference to a drawing. 
[0033] 

The gestalt of the 1 st operation 

First, the projection display equipment equipped with the projection screen and it concerning the gestalt 

of operation of the 1st of this invention by drawing 1 thru/or drawing 5 is explained. 

[0034] 

As shown in drawing 1 , the projection display equipment 100 concerning the gestalt of operation of the 
1st of this invention is equipped with the projection screen 1 1 1 and the incident light study system 1 12 
which projects the image light L aslant to the projection screen 1 1 1. In addition, the incident light study 
system 112 has the image light source which consists of LCD, DMD, etc., and the optical system for 
making the image light by which outgoing radiation was carried out from the image light source expand. 

[0035] 

Here, from the incident light study system 1 1 2 arranged at the tooth-back side, the image light L on 
which it was projected aslant is turned to an observation side, and the projection screen 1 1 1 carries out 
outgoing radiation, and has the total reflection prism lens 114 and the lenticular lens 115 prepared in the 
total reflection prism lens 1 1 4 observation-side. 
[0036] 

Among these, as the total reflection prism lens 114 makes the image light L on which it was projected 
from the incident light study system 1 1 2 refract and condense and is shown in drawing 2 , two or more 
unit prism 1 1 3 is formed in the tooth-back side (the maximum light entering surface side) as for which 
the image light L carries out incidence. 
[0037] 

the image light L which each unit prism 113 has plane-of-incidence (1st field) 113a which makes the 
light which carried out incidence refracted, and total reflection side (2nd field) 1 1 3b which carries out 
total reflection of the light refracted by plane-of-incidence 1 13a, and carried out incidence aslant — 
refraction and total reflection — carrying out ~ a screen side — abbreviation - it can be made to go on in 
the perpendicular direction now In addition, each unit prism 1 13 is formed as circular prism prolonged 
in concentric circular on the basis of the core O of the concentric circle from which it separated from the 
screen side (refer to drawin g 1 ). As for each unit prism 113, specifically, it is desirable that a prism 
pitch is 100-200 micrometers, and prism height is 150-300 micrometers. 
[0038] 

Here, each unit prism 1 1 3 has the vertical angle lambda corresponding to the include angle which plane- 
of-incidence 1 13a and total reflection side 1 13b make, and the vertical angle lambda of each unit prism 
1 13 is changing according to the location of each unit prism 113 concerned on a screen side. 30-degree 
or more range especially of the vertical angle lambda of each unit prism 1 1 3 is 45 degrees or less, and it 
is desirable to change continuously so that the far side (on a drawing) may become large rather than the 
side (under a drawing) near the core O of a concentric circle. 
[0039] 

On the other hand, two or more cylindrical-like unit lenses 1 16 are formed in the light entering surface 
side where the light in which the lenticular lens 115 passed the total reflection prism lens 1 14 is diffused 
horizontally, and the image light L carries out incidence. The lens transverse diameter is half-elliptical 
[ 140 micrometers and the elliptical lens diameter medianus are 100 micrometers ], and, as for the cross 
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section of each unit lens 116, specifically, it is desirable that a lens pitch is 140 micrometers, lens height 
is 50 micrometers, and a level diffusion angle is 20-50 degrees in a half power angle (include angle 
which becomes half [ of brightness when the brightness when observing from a certain direction 
observes from a transverse plane ]). 
[0040] 

In addition, as shown in drawin g 1 and drawing 2 , the total reflection prism lens 1 1 4 and the lenticular 
lens 1 15 are formed in the separate sheet (a prism sheet and lenticular lens sheet). Moreover, at drawin g 
1 and drawing 2 , in order to give explanation intelligible, the total reflection prism lens 1 14 and the 
lenticular lens 1 1 5 are drawn in the condition of having detached rather than the dressed size. 
[0041] 

Next, drawing 3 explains the optical path of the image light L in the total reflection prism lens 1 14 of the 

projection screen 1 1 1 shown in drawing 1 . 

[0042] 

As shown in drawin g 3 , the image light L by which outgoing radiation was carried out from the incident 
light study system (sign 1 1 2 reference of drawing 1 ) is theta 1 whenever [ according to the location on a 
screen side / different incident angle ], and carries out incidence to plane-of-incidence 1 1 3a of each unit 
prism 1 13 of the total reflection prism lens 1 14. In addition, in the edge of the side (side near the core O 
of a concentric circle) near an incident light study system, it is [ whenever / incident angle / of the image 
light L ] desirable [ theta 1 ] among screen sides to make it become 50 degrees or less at 35 degrees or 
more (preferably 45 degrees or more). 
[0043] 

and the observation side after the image light L which carried out in this way and carried out incidence 
to plane-of-incidence 1 13a of each unit prism 113 was refracted by plane-of-incidence 1 13a and total 
reflection was carried out by total reflection side 1 1 3b — turning — a screen side — abbreviation - it goes 
on in the perpendicular direction. 
[0044] 

In order to realize the optical path of such an image light L, according to theta 1 , the configuration of 
each unit prism 1 13 is decided whenever [ incident angle / of the image light L ]. The lens include angle 
(include angle which total reflection side 1 1 3b and a screen side make) of each unit prism 1 1 3 
specifically phi, The refractive index of the ingredient of lambda and the total reflection prism lens 1 14 
for the vertical angle of each unit prism 1 1 3 n, When the include angle which the image light L after 
being reflected by total reflection side 1 13b of each unit prism 113, and the normal of a screen side 
make is set to theta 4, the configuration of each unit prism 1 13 is determined by the degree type (1). 
[Equation 1] 

tan0 = ) ^ \ ^ ( 1 ) 

n cos(A + d 4 )~ cos(A + 0, ) 



[0045] 

Moreover, supposing the front face of Idemitsu of the total reflection prism lens 1 14 is a flat side, a 
degree type (2) will be materialized between the include angle theta 4 to which the image light L 
progresses within the total reflection prism lens 1 14, and the outgoing radiation include angle theta 5 of 
the image light L which carries out outgoing radiation from the total reflection prism lens 1 14. 
sintheta4=sintheta5/n — (2) 
[0046] 

If the include angle which plane-of-incidence 1 13a of each unit prism 113 and the normal of a screen 

side make is set to gamma here, 

Gamma=phi+lambda-pi / 2>=0 — (3) 

It comes out and a certain thing is desirable. 
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[0047] 

This is because the configuration of plane-of-incidence 1 13a of each unit prism 113 turns into a back 
taper configuration and production of the die for fabricating each unit prism 113 and shaping of each 
unit prism 1 13 by the die become difficult, when the include angle gamma of plane-of-incidence 1 13a of 
each unit prism 1 13 is negative. 
[0048] 

In addition, since the lens include angle phi of each unit prism 1 1 3 carries out monotone reduction about 
theta 1 whenever [ incident angle / of the image light L ], the include angle gamma of plane-of-incidence 
1 1 3a of each unit prism 1 1 3 tends to become negative whenever [ incident angle / of the image light L ] 
among screen sides in the part (part of a side far from the core O of a concentric circle) to which theta 1 
becomes large. Here, the conditions for making it the configuration of plane-of-incidence 1 13a of each 
unit prism 113 not turn into an inverse tapered shape configuration, when the include angle theta 4 to 
which the image light L progresses within the total reflection prism lens 1 14 is abbreviation 0 are 
expressed by the degree type (4). 
{cos (theta l)/n} / 2 <=lambda - (4) [ cos-1 ] 
[0049] 

On the other hand, in the part (part of the side near the core O of a concentric circle) in which theta 1 
becomes small whenever [ incident angle / of the image light L ] among screen sides, a part of image 
light L which carried out incidence to plane-of-incidence 1 13a of each unit prism 113 falls out without 
carrying out total reflection by total reflection side 1 13b, and it serves as the stray light. 
[0050] 

Here, in order to explain the generating mode of the stray light in each unit prism 1 1 3, the criteria image 
light L0 (namely, image light which passes through the location of a boundary with the part used as the 
part from which the image light L turns into the stray light within one unit prism 113, and effective 
light) which is refracted by plane-of-incidence 1 13a of the unit prism 113, and goes to the trough of the 
unit prism 1 1 3 exactly is considered. 
[0051] 

The prism pitch of theta 3 and the unit prism 1 13 for whenever [ in plane-of-incidence 1 13a of theta 2 
and each unit prism 113/ angle-of-refraction ] p, [ whenever / incident angle / of the image light L to 
plane-of-incidence 1 13a of each unit prism 113] The width of face of the part which total reflection is 
carried out and is suitably used as an effective light by total reflection side 1 13b of each unit prism 113 
el, The height of e2 and each unit prism 1 13 for the width of face of the part which falls out without 
carrying out total reflection by total reflection side 1 13b of each unit prism 113, and serves as the stray 
light h, When the image light L sets the height of a boundary with the part used as the part used as the 
stray light, and effective light to s among plane-of-incidence 1 13a of each unit prism 1 13, the width of 
face el of the part from which the image light L turns into effective light is expressed by the following 
formulas (5). 

el=(h-s)x (tan(phi+lambda-pi/2)+tanthetal) - (5) 
[0052] 

Here, in an upper type (5), the following formulas (6) and (7) can express h and s, respectively. 

h=pxtan(phi+lambda) xtanphi/(tan(phi+lambda)-tanphi) — (6) 

s=-pxtan (phi+lambda)/(l+tan(phi+lambda) xtan (phi+lambda+theta 3)) - (7) 

In addition, 

theta3=sin-l {sin (thetal + phi+lambda)/n} - (8) 

It comes out. 

[0053] 

The relation of el <= r p between the width of face el of the part from which the prism pitch p and the 
image light L turn into effective light is so that clearly from drawing 3 . Moreover, the ratios el/p of the 
width of face el of a part and the lens pitch p from which the image light L turns into effective light 
become so large that theta 1 becomes large whenever [ incident angle / of the image light L ], and 
become el=p in a certain part. In this case, in the field in which theta 1 becomes large whenever 
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[ incident angle / of the image light L ] compared with the part used as el=p, total reflection of the 
image light L which carried out incidence to plane-of-incidence 1 13a of each unit prism 1 13 is 
altogether carried out by total reflection side 1 13b, and the stray light does not exist. 
[0054] 

As explained above, in the part (part of the side near the core O of a concentric circle) in which theta 1 
becomes small whenever [ incident angle / of the image light L ] among screen sides It escapes without 
carrying out total reflection of a part of image light L which carried out incidence to plane-of-incidence 
1 13a of each unit prism 1 13 by total reflection side 1 13b, and there is a problem of becoming the stray 
light. On the other hand, in the part (part of a side far from the core O of a concentric circle) in which 
theta 1 becomes large whenever [ incident angle / of the image light L ] among screen sides, there is a 
problem that the configuration of plane-of-incidence 1 13a of each unit prism 113 turns into a back taper 
configuration. 
[0055] 

Drawing 4 is drawing for explaining the relation of theta 1 whenever [ vertical-angle / of each unit prism 
1 1 3 in the total reflection prism lens 1 14 of the projection screen 1 1 1 shown in drawing 1 / lambda, and 
incident angle / of the image light L ]. 
[0056] 

[ when the include angle theta 4 of a line 205 to which the image light L progresses within the total 
reflection prism lens 1 14 is 0 (that is, the outgoing radiation include angle theta 5 of the image light L 
which carries out outgoing radiation from the total reflection prism lens 1 14 0) in drawing 4 ] Upper 
type (5) The boundary which the stray light generates by each unit prism 1 1 3 called for according to - 
(8) is shown, and the line 206 shows the boundary where the configuration of plane-of-incidence 113a 
of each unit prism 113 called for according to the upper type (4) turns into an inverse tapered shape 
configuration, when the same. In addition, in case it asks for a line 205,206, the refractive index n of the 
ingredient of the total reflection prism lens 1 14 is set to 1.55. 
[0057] 

In drawin g 4 , the field of the inside surrounded by two lines 205,206 is a field where it does not escape, 
without carrying out total reflection of a part of image light L which carried out incidence to plane-of- 
incidence 1 13a of each unit prism 1 13 by total reflection side 1 13b, and does not say that it becomes the 
stray light, and the configuration of plane-of-incidence 1 13a of each unit prism 113 does not necessarily 
turn into a back taper configuration. For this reason, when theta 1 exists in this field whenever [ vertical- 
angle / of each unit prism 113/ lambda and incident angle / of the image light L according to the 
location of each unit prism 1 13 on a screen side ], the problem of the stray light does not generate the 
problem of an inverse tapered shape configuration, either. If theta 1 is in the range which is 45-60 
degrees whenever [ incident angle / of the image light L ] when the vertical angle lambda of each unit 
prism 113 specifically considers a fixed case at 35 degrees, the problem of the stray light will not 
generate the problem of an inverse tapered shape configuration, either (sign 207 reference). 
[0058] 

However, it becomes easy to separate from the field of the inside which is the part to which theta 1 
becomes large whenever [ incident angle / of the part to which theta 1 will become small whenever / 
incident angle / of the image light L / among screen sides supposing the vertical angle lambda of each 
unit prism 1 13 is fixed, since it tends to enlarge the recent years and projection screen 1 1 1 and the range 
of theta 1 is also becoming large whenever / incident angle / of the image light L / in connection with 
this, and the image light L ], and was surrounded by the line 205,206. 
[0059] 

Here, in order to solve the problem of the stray light, it is effective to lower the permission lower limit of 
theta 1 whenever [ incident angle / of the image light L specified by the line 205 ], and, for this reason, it 
is desirable to make small the vertical angle lambda of each unit prism 1 13 in the part (part of the side 
near the core O of a concentric circle) to which theta 1 becomes small whenever [ incident angle / of the 
image light L ] among screen sides. On the other hand, in order to solve the problem of an inverse 
tapered shape configuration, it is effective to raise the permission upper limit of theta 1 whenever 
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[ incident angle / of the image light L specify by the line 206 ], and, for this reason, it is desirable to 
enlarge the vertical angle lambda of each unit prism 1 1 3 in the part (part of a side far from the core O of 
a concentric circle) to which theta 1 becomes large whenever [ incident angle / of the image light L ] 
among screen sides. 
[0060] 

For this reason, he is trying to change continuously the vertical angle lambda of each unit prism 1 13 in 
the gestalt of this operation so that it may continue all over a screen side and the far side may become 
large rather than the side near the core O of a concentric circle among screen sides (201 to sign 203 
reference). By this, the permission width of face of theta 1 can be expanded whenever [ incident angle / 
of the image light L ], it continues all over a screen side, and the problem of the stray light and the 
problem of a back taper configuration can be prevented from generating. Naturally they are possible also 
for change of the vertical angle lambda of each unit prism 113 being shown with relation with the 
location (distance from the core O of a concentric circle) of each unit prism 113, and seem in addition, 
to show this relation in drawing 5 , although the lines 201-203 shown in drawing 4 show change of the 
vertical angle lambda of each unit prism 113 with the relation of theta 1 whenever [ incident angle / of 
the image light L ]. 
[0061] 

In addition, as for plane-of-incidence 1 13a of each unit prism 1 13, in the gestalt of operation mentioned 
above, it is desirable to have omission inclination (inclination whose include angle gamma which plane- 
of-incidence 1 13a and the normal of a screen side make is forward) 0 degrees or more (preferably 
1/1000 degrees or more) to the perpendicular (normal) to a screen side. Moreover, the surface roughness 
of plane-of-incidence 1 13a of each unit prism 113 continues all over a screen side, and its uniform thing 
is desirable. 
[0062] 

Moreover, although the case where continued all over a screen side and the vertical angle lambda of 
each unit prism 1 1 3 was changed continuously was mentioned as the example and explained, you may 
make it change gradually the vertical angle lambda of not only this but each unit prism 1 1 3 in a screen 
side in the gestalt of operation mentioned above. 
[0063] 

The gestalt of the 2nd operation 

Next, the projection display equipment equipped with the projection screen concerning the gestalt of 
operation of the 2nd of this invention by drawing 6 thru/or drawing 8 is explained. In addition, it is the 
same as that of the gestalt of the 1 st operation which others mentioned above except for the point which 
the gestalt of operation of the 2nd of this invention unites with the sheet of one sheet the point that the 
configurations of a lenticular lens differ, a total reflection prism lens, and a lenticular lens, and is 
formed. In the gestalt of operation of the 2nd of this invention, the same sign is given to the same part as 
the gestalt of the 1st operation mentioned above, and detailed explanation is omitted. 
[0064] 

As shown in drawing 6 , projection display equipment 100' concerning the gestalt of operation of the 
2nd of this invention is equipped with the incident light study system 1 12 which projects the image light 
L aslant to projection screen 111' and projection screen 1 IT. 
[0065] 

Here, from the incident light study system 112 arranged at the tooth-back side, projection screen 111' 
turns to an observation side the image light L on which it was projected aslant, carries out outgoing 
radiation, and has total reflection prism lens 1 14 ? and lenticular lens 115' prepared in the observation 
side of total reflection prism lens 1 14'. 
[0066] 

Among these, total reflection prism lens 1 14' makes the image light L on which it was projected from 
the incident light study system 1 1 2 refract and condense, and as shown in drawing 7 , it has a base sheet 
23 and two or more unit prism 1 13 formed in the front face by the side of the ON light of a base sheet 23 
(the maximum light entering surface as for which the image light L carries out incidence). In addition, 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 11/1 8/2007 



JP,2004-086187,A [DETAILED DESCRIPTION] 



Page 11 of 18 



each unit prism 113 has plane-of-incidence (1st field) 1 13a which makes the light which was mentioned 
above, and which carried out incidence refracted, and total reflection side (2nd field) 1 13b which carries 
out total reflection of the light refracted by plane-of-incidence 113a like the gestalt of the 1st operation. 
Moreover, each unit prism 1 1 3 is formed as circular prism prolonged in concentric circular on the basis 
of the core O of the concentric circle from which it separated from the screen side (refer to drawin g 6 ), 
and the vertical angle lambda of each unit prism 1 13 is changing according to the location of each unit 
prism 113 concerned on a screen side. 30-degree or more range especially of the vertical angle lambda 
of each unit prism 1 13 is 45 degrees or less, and it is desirable to change continuously so that the far side 
(on a drawing) may become large rather than the side (under a drawing) near the core O of a concentric 
circle. In addition, as a mode of change of the vertical angle lambda of each unit prism 1 13, the same 
mode as the case of the gestalt of the 1 st operation mentioned above can be taken. 
[0067] 

On the other hand, as lenticular lens 1 15' is shown in drawing 7 and drawing 8 , it is formed in the front 
face of Idemitsu of a base sheet 23, and the cross section has two or more trapezoidal shape parts (unit 
lens) 25 of trapezoidal shape. 
[0068] 

Here, between each trapezoidal shape part 25 which the lower base part is arranged so that a raised 
bottom part may come to the Idemitsu side an ON light side, and it adjoins, as for each trapezoidal shape 
part 25, the V character configuration part 26 of a V character configuration is formed for the cross 
section. In addition, each trapezoidal shape part 25 is formed with the ingredient which has a 
predetermined refractive index. Moreover, the V character each configuration part 26 can be formed by 
filling up with the ingredient which has a refractive index lower than the refractive index of each 
trapezoidal shape part 25 between the V character each configuration parts 26, can carry out total 
reflection of the light according to the interface of each trapezoidal shape part 25 and the V character 
configuration part 26 prepared between them, and can diffuse the image light L now (refer to drawin g 7 
and drawin g 8 ). 
[0069] 

Moreover, as for the V character each configuration part 26, it is desirable to have the light absorption 
operation which absorbs the light which carried out incidence from the observation side. In addition, 
although especially the ingredient of the V character each configuration part 26 is not limited, it is 
desirable to form into the synthetic resin of a low refractive index for example, by making the light 
absorption particle which consists of a color, a pigment, or a colored resin particle mix. 
[0070] 

In addition, in projection screen 111 1 shown in drawing 6 thru/or drawin g 8 , incidence of the image 
light L on which it was aslant projected from the incident light study system 1 12 is carried out to plane- 
of-incidence 1 13a of each unit prism 1 13 of total reflection prism lens 1 14\ 
[0071] 

and the observation side after the image light L which carried out in this way and carried out incidence 
to plane-of-incidence 1 13a of each unit prism 113 was refracted by plane-of-incidence 1 13a and total 
reflection was carried out by total reflection side 1 13b — turning - a screen side - abbreviation ~ it goes 
on in the perpendicular direction. 
[0072] 

Then, while incidence of the image light L by which did in this way and outgoing radiation was carried 
out from total reflection prism lens 1 14' is carried out from the lower base part side of the trapezoidal 
shape part 25 of lenticular lens 115' and a part of the light penetrates as it is, total reflection of the 
remaining light is carried out by the interface of the trapezoidal shape part 25 and the V character 
configuration part 26, and, finally outgoing radiation of all the light is carried out towards an 
observation side from the raised bottom part side of the trapezoidal shape part 25. 
[0073] 

Thus, according to the gestalt of the 1st and operation of the 2nd of this invention, it sets to projection 
screen 111,111' aslant projected on the image light L from the incident light study system 112 arranged 
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at the tooth-back side. The vertical angle lambda of the total reflection prism lenses 1 14,1 14A and 1 14B 
and two or more unit prism 113 of 1 14* prepared in the tooth-back side as for which the image light L 
carries out incidence He is trying to make it change so that the direction of the side further than the side 
near the core O of a concentric circle in the fixed include-angle range (for example, the 30-degree or 
more range of 45 degrees or less) may become large. The vertical angle lambda of each unit prism 113 
can be made smaller by this in the part of the side near the incident light study system 1 12 to which theta 
1 becomes small whenever [ incident angle / of the image light L ], and the vertical angle lambda of 
each unit prism 113 can be enlarged more in the part of a side far from the incident light study system 
1 12 to which theta 1 becomes large whenever [ incident angle / of the image light L ]. For this reason, 
the permission width of face of theta 1 can be expanded whenever [ incident angle / of the image light L 
as range which the loss of the image light L by generating of the stray light etc. does not produce ]. An 
image can be displayed for the image quality of the image acquired when there is neither a fall of 
surface brightness nor a fall of contrast and the image light L is projected on an abbreviation 
perpendicular from the incident light study system 112, and the high definition of equivalent level. 
Projection screen 111,111' and projection display equipment 100,100 f can be obtained. 
[0074] 

Moreover, since plane-of-incidence 1 13a of each unit prism 113 has omission inclination 0 degrees or 
more to the perpendicular (normal) to a screen side according to the gestalt of the 1 st and operation of 
the 2nd of this invention The part of an inverse tapered shape configuration is not contained in the die 
for fabricating each unit prism 113, and production of a die becomes easy, and mold release of each unit 
prism 113 from the die at the time of being lens shaping can also be performed easily. 
[0075] 

Furthermore, according to the gestalt of the 1 st and operation of the 2nd of this invention, the surface 
roughness of plane-of-incidence 1 13a of each unit prism 113 continues all over a screen side, and since 
it is uniform, as the unevenness of an image does not occur on a screen side, a high definition image can 
be observed. 
[0076] 

(Gestalt of other operations) 

In addition, various deformation and modification which it is not limited to the gestalt of the 1st 
mentioned above and the 2nd operation, and are stated to following (1) - (6) are possible for this 
invention, and they are also within the limits of this invention. 
[0077] 

(1) In the gestalt of the 1 st mentioned above and the 2nd operation, although the total reflection prism 
lenses 1 14,1 14A and 1 14B, 1 14', and lenticular lens 1 15,1 15* are used, if it has the description of this 
invention mentioned above as concrete configurations, such as a total reflection prism lens and a 
lenticular lens, as a total reflection prism lens and a lenticular lens, the configuration of not only this but 
arbitration can be taken. 

[0078] 

(2) In the gestalt of the 1st operation mentioned above, although the total reflection prism lenses 

1 14,1 14A and 1 14B, 1 14 1 , and the lenticular lens 1 15 are formed in a separate sheet (a prism sheet and 
lenticular lens sheet), it may unite with the sheet of one sheet and not only this but the total reflection 
prism lenses 1 14,1 14A and 1 14B and the lenticular lens 115 may be formed. On the other hand, 
although it unites with the sheet of one sheet and total reflection prism lens 1 14 ! and lenticular lens 115' 
are formed in the gestalt of the 2nd operation mentioned above, not only this but total reflection prism 
lens 1 14' and lenticular lens 1 1 5 ? may be formed in a separate sheet (a prism sheet and lenticular lens 
sheet). 
[0079] 

(3) You may make it prepare the total reflection prism lenses 1 14,1 14A and 1 14B and the diffusion 
sheet which diffuses the image light L which passed 1 14 ? and lenticular lens 1 15,1 15' in drawin g 1 and 
drawin g 6 in the gestalt of the 1 st mentioned above and the 2nd operation, at the observation side 
(observation side of the total reflection prism lenses 1 14,1 14A and 1 14B and 1 14' when there is no 
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lenticular lens 1 15,1 15') of lenticular lens 1 15,1 15', as a sign 117 shows. In addition, it is desirable that a 

diffusion is given by mixing a dispersing agent etc. as a diffusion sheet. 

[0080] 

(4) In the gestalt of the 1st mentioned above and the 2nd operation, although lenticular lens 1 15,1 15' is 
prepared in the observation side of the total reflection prism lenses 1 14,1 14A and 1 14B and 1 14', the 
bead screen with which coating of two or more beads which diffuse light by the diffusion sheet which 
diffuses light by a dispersing agent etc. instead of and optical refraction was carried out can also be used. 
[ lenticular lens 115,115'] 

[0081] 

(5) You may make it prepare a functional maintenance layer in the observation side (observation side of 
the total reflection prism lenses 1 14,1 14A and 1 14B and 114' when there is no lenticular lens 1 15,1 15') 
of lenticular lens 1 15,1 15' in the gestalt of the 1st mentioned above and the 2nd operation. In addition, as 
a functional maintenance layer, although various kinds of things can be used, an acid-resisting layer (AR 
layer), a rebound ace court layer (HC layer), an antistatic layer (AS layer), an anti-glare layer (AG 
layer), a stain-proofing barrier, a sensor layer, etc. are mentioned, for example. 

[0082] 

Here, an acid-resisting layer (AR layer) is a layer for suppressing reflection of the light in the front face 
of projection screen 100,100', and is obtained by laminating the film which has the function to stop the 
reflection factor of light on a lens front face, or performing acid-resisting processing to a lens front face 
directly. A rebound ace court layer (HC layer) is a layer for protecting the front face of projection screen 
100,100', and preventing with a blemish, and is obtained by laminating the wear-resistant film which has 
the function to which reinforcement is made to increase on a lens front face, or performing rebound ace 
court processing to a lens front face directly. An antistatic layer (AS layer) is a layer for removing static 
electricity produced in projection screen 100,100', and is obtained by laminating the film which has an 
antistatic function on a lens front face, or performing antistatic treatment to a lens front face directly, an 
anti-glare layer (AG layer) - projection screen 100,100' - glaring - etc. - it is a layer for preventing 
and is obtained by laminating the film which has an anti-dazzle property function on a lens front face, or 
giving anti-glare treatment directly to a lens front face. A stain-proofing barrier is a layer for preventing 
adhesion of the dirt to the front face of projection screen 100,100', and is obtained by laminating the film 
which has the function to prevent adhesion of dirt on a lens front face, or performing antifouling 
processing to a lens front face directly. A sensor layer is a layer which has functions, such as a touch 
sensor. 
[0083] 

(6) Although the launch method which turns to projection screen 1 1 1,1 11' the image light L by which 
outgoing radiation was carried out from the incident light study system 1 12, and projects it upwards in 
projection display equipment 100,100' concerning the gestalt of the 1st mentioned above and the 2nd 
operation is adopted Not only from this but from the incident light study system 1 1 2, it turns to 
projection screen 111,111', and the image light L by which outgoing radiation was carried out is 
projected below, and is struck, and you may make it adopt a taking-down method. 

[0084] 

Here, when it launches in projection display equipment 100,100' and a method is adopted, projection 
screen 111,111' and the incident light study system 1 12 are contained in a cabinet 151 by physical 
relationship as shown in drawing 9 . It is the mode from which theta 1 0 becomes 60 degrees whenever 
[ incident angle / of the image light L in which theta 1 1 carries out incidence to the upper limit section of 
45 degrees and a screen side whenever / incident angle / of the image light L which specifically carries 
out incidence to the lower limit section of a screen side to 50 inches projection screen 111,111', using a 
LCD light valve as the image light source of the incident light study system 112], and an image can be 
projected from the lower part of projection screen 1 1 1 ,1 1 1'. In addition, the horizontal distance of 
projection screen 111,111' and the incident light study system 1 12 is 800mm of abbreviation in this case. 

[0085] 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 1 1/1 8/2007 



JP,2004-086187,A [DETAILED DESCRIPTION] 



Page 14 of 18 



On the other hand, when it strikes in projection display equipment 100,100' and a taking-down method 
is adopted, projection screen 111,111' and the incident light study system 1 12 are contained in a cabinet 
1 52 by physical relationship as shown in drawing 10 . It is the mode from which theta 2 1 becomes 70 
degrees whenever [ incident angle / of the image light L in which theta 20 carries out incidence to the 
lower limit section of 45 degrees and a screen side whenever / incident angle / of the image light L 
which specifically carries out incidence to the upper limit section of a screen side to 50 inches projection 
screen 1 1 1,1 1 V, using DMD as the image light source of the incident light study system 112], and an 
image can be projected from the upper part of projection screen 1 1 1,1 11 \ In addition, the horizontal 
distance of projection screen 111,111' and the incident light study system 112 serves as 700mm of 
abbreviation in this case. 
[0086] 

In addition, although directly projected on the image light L by which outgoing radiation was carried out 
from the incident light study system 1 12 by projection screen 1 1 1,1 11' in projection display equipment 
100,100' shown in drawing 9 and drawing 10 , it contains in a cabinet 153 by physical relationship as 
shown not only in this but in drawing 1 1 , and you may make it projected on the image light L by which 
outgoing radiation was carried out from the incident light study system 1 12 by projection screen 
111,111' through a mirror 1 55 by return. 
[0087] 
[Example] 

Next, the concrete example of the gestalt of operation mentioned above is described. 

[0088] 

(Example 1) 

As a projection screen concerning an example 1, the 50 inches projection screen for tooth-back 
projection mold television which has a prism sheet and a lenticular lens sheet was manufactured. In 
addition, the projection screen concerning an example 1 is the thing corresponding to the gestalt of the 
1 st operation mentioned above. 
[0089] 

first, the total reflection prism lens was formed on the surface of one side by hardening and carrying out 
fabrication of the ultraviolet-rays hardenability resin (the refractive index after hardening being 1 .55) on 
the base sheet with a thickness of 1 .8mm made from an acrylic using the metal mold obtained by 
carrying out cutting with NC engine lathe — the prism sheet with a thickness of 2mm was obtained as a 
whole. 
[0090] 

It was made for the total reflection prism lens formed in the prism sheet to have two or more circular 
prism (unit prism) prolonged in concentric circular on the basis of the core of the concentric circle from 
which it separated from the screen side here. In addition, in the radius (distance from the core of a 
concentric circle) of the radii of each unit prism, 800mm and a prism pitch set 100 micrometers and 
prism height to about 150 micrometers in the center of the lower limit section of a screen side. 
Moreover, the vertical angle lambda of each unit prism was made into 40 degrees in the upper limit 
section (part of the furthest side from the core of a concentric circle) of 37 degrees and a screen side by 
the lower limit section (part of the side nearest to the core of a concentric circle) of a screen side, and 
was changed in 37-40 degrees (refer to drawing 12 ). In addition, the outgoing radiation include angle 
theta 5 of the image light from each unit prism was set to 0 (perpendicular outgoing radiation). 
[0091] 

Next, the lenticular lens sheet was manufactured by carrying out extrusion molding of the shock-proof 

acrylic resin using cylinder-like roll metal mold. 

[0092] 

It was made, as for the lenticular lens formed in the lenticular lens sheet, for a cross section to have two 
or more half-elliptical unit lenses here. In addition, the lens transverse diameter of each unit lens set 140 
micrometers and the lens diameter medianus to 100 micrometers. Moreover, the lens pitch of each unit 
lens set 140 micrometers and lens height to 50 micrometers. Thereby, 35 degrees and a perpendicular 
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diffusion angle were obtained by the half power angle, and the diffusion property of 1 5 degrees was 

acquired for the horizontal diffusion angle by the half power angle. 

[0093] 

In addition, when doing in this way and carrying out extrusion molding of the lenticular lens sheet, the 
black color and dispersing agent of ultralow volume were mixed to shock-proof acrylic resin. Thus, the 
permeability of the manufactured lenticular lens sheet became 70%, and the acid-resisting effectiveness 
and spreading effects, such as outdoor daylight, were acquired. 
[0094] 

The prism sheet and lenticular lens sheet which were manufactured as mentioned above were combined, 
and the projection screen was manufactured. Moreover, it included in the projection display equipment 
(tooth-back projection mold television) of a launch method as shows the projection screen manufactured 
by doing in this way to drawin g 9 . In addition, the screen size of a projection screen is 50 inches, and 
used the LCD light valve as the image light source of an incident light study system. Here, the incident 
light study system has been arranged in the height of 800mm lower part from the lower limit section of a 
screen side, and the horizontal distance (projector distance) of a projection screen and an incident light 
study system was set to 800mm. Moreover, theta 10 was made into 60 degrees whenever [ incident 
angle / of the image light which carries out incidence of theta 1 1 in the center of the upper limit section 
of 45 degrees and a screen side whenever / incident angle / of the image light which carries out 
incidence to the lower limit section of a screen side ]. 
[0095] 
(Example 2) 

The 50 inches projection screen for tooth-back projection mold television with which the total reflection 
prism lens and the lenticular lens were formed by unifying as a projection screen concerning an example 
2 was manufactured. In addition, the projection screen concerning an example 2 is the thing 
corresponding to the gestalt of the 2nd operation mentioned above. 
[0096] 

first, the total reflection prism lens was formed on the surface of one side by hardening and carrying out 
fabrication of the ultraviolet-rays hardenability resin (the refractive index after hardening being 1 .55) on 
the base sheet with a thickness of 1 .8mm made from an acrylic using the metal mold obtained by 
carrying out cutting with NC engine lathe - the prism sheet with a thickness of 2mm was obtained as a 
whole. 
[0097] 

It was made for the total reflection prism lens formed in the prism sheet to have two or more circular 
prism (unit prism) prolonged in concentric circular on the basis of the core of the concentric circle from 
which it separated from the screen side here. In addition, in the radius (distance from the core of a 
concentric circle) of the radii of each unit prism, 800mm and a prism pitch set 100 micrometers and 
prism height to about 1 50 micrometers in the center of the lower limit section of a screen side. 
Moreover, in the lower limit section (part of the side nearest to the core of a concentric circle) of a 
screen side, by the upper limit section (part of the furthest side from the core of a concentric circle) of 37 
degrees and a screen side, the vertical angle lambda of each unit prism was made into 40 degrees, and 
was continuously changed in 37-40 degrees (refer to drawing 12 ). In addition, the outgoing radiation 
include angle theta 5 of the image light from each unit prism was set to 0 (perpendicular outgoing 
radiation). 
[0098] 

Next, the cross section formed two or more trapezoidal shape parts (unit lens) of trapezoidal shape in the 
front face of the opposite side of the prism sheet manufactured as mentioned above, subsequently, 
between each adjoining trapezoidal shape part, it was filled up with the low refractive-index resin 
containing a light absorption particle, and the V character configuration part was formed. In addition, the 
epoxy acrylate of a high refractive index was used as an ingredient of each trapezoidal shape part. 
Moreover, as an ingredient of a V character each configuration part, the RABUKO roll (trademark) by 
Dainichiseika Colour & Chemicals Mfg. Co., Ltd. was used as a light absorption particle using the 
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urethane acrylate of a low refractive index. In addition, the mean particle diameter of a RABUKO roll is 

8 micrometers, and the addition was made into 45 % of the weight. 

[0099] 

Here, the lens pitch of each trapezoidal shape part was set to 50 micrometers, and the refractive index 
was set to 1.57. Moreover, the refractive index of a V character each configuration part was set to 1 .48. 
In addition, it is made for the die length of the raised bottom part of each trapezoidal shape part and the 
die length for a base part of the triangle of a V character each configuration part to become equal 
mutually, and they made 50% the so-called rate of a black stripe. Moreover, the vertical angle of a V 
character each configuration part was made into 20 degrees. 
[0100] 

The projection screen formed by a total reflection prism lens and a lenticular lens uniting with the front 
flesh side of the sheet of one sheet as mentioned above was manufactured. Moreover, the projection 
screen manufactured by doing in this way was built into the projection display equipment (tooth-back 
projection mold television) of a launch method as shown in drawing 9 like the example 1 . In addition, 
the screen size of a projection screen is 50 inches, and used the LCD light valve as the image light 
source of an incident light study system. Here, the incident light study system has been arranged in the 
height of 800mm lower part from the lower limit section of a screen side, and the horizontal distance 
(projector distance) of a projection screen and an incident light study system was set to 800mm. 
Moreover, theta 10 was made into 60 degrees whenever [ incident angle / of the image light which 
carries out incidence of theta 1 1 in the center of the upper limit section of 45 degrees and a screen side 
whenever / incident angle / of the image light which carries out incidence to the lower limit section of a 
screen side ]. 
[0101] 
(Example 3) 

As a projection screen concerning an example 3, thickness laminated AR coated film which is 0.1mm in 
the before [ the lenticular lens of the projection screen concerning an example 2 ] side (the maximum 
observation side). 
[0102] 

(Example 1 of a comparison) 

As a projection screen concerning the example 1 of a comparison, that which set constant the vertical 
angle lambda of each unit prism of a total reflection prism lens at 40 degrees was manufactured in the 
projection concerning an example 4. 
[0103] 

(Evaluation result) 

On the projection screen concerning an example 1, the permission width of face of whenever [ incident 
angle ] is wide, there is also neither a fall of surface brightness nor a fall of contrast, and the high- 
definition image was acquired. Moreover, for permeability, the reflection factor was [ gain ] 3 5% 60%. 
Moreover, the perpendicular diffusion angle (perpendicular angle of visibility) (half power angle) was 
10 degrees, and the horizontal diffusion angle (level angle of visibility) (half power angle) was 25 
degrees. 
[0104] 

On the projection screen concerning an example 2, like an example 1, the permission width of face of 

whenever [ incident angle ] is wide, neither the fall of surface brightness nor the fall of contrast is also, 

and the high-definition image was acquired. Moreover, for permeability, the reflection factor was 

[ gain ] 4 5% 80%. Moreover, the perpendicular diffusion angle (perpendicular angle of visibility) (half 

power angle) was 12 degrees, and the horizontal diffusion angle (level angle of visibility) (half power 

angle) was 25 degrees. 

[0105] 

On the projection screen concerning an example 3, like an example 2, the permission width of face of 
whenever [ incident angle ] is wide, neither the fall of surface brightness nor the fall of contrast is also, 
and the high-definition image was acquired. Moreover, the reflection factor has improved 1.5% 
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compared with an example 2. 
[0106] 

On the other hand, on the projection screen concerning the example 1 of a comparison, compared with 
the projection screen which requires near the lower center of a screen side for examples 1-3, it was a 
little dark, and gazed at the ghost. 
[0107] 

[Effect of the Invention] 

As explained above, the permission width of face of whenever [ incident angle / of the image light as 
range which the loss of the image light by generating of the stray light etc. does not produce according 
to this invention ] is expanded, there is neither a fall of surface brightness nor a fall of contrast, and a 
high definition level [ equivalent to the image quality of the image acquired when image light is 
projected on an abbreviation perpendicular from the image light source ] image can be displayed. 
[Brief Description of the Drawings] 

[Drawing 1] The outline perspective view showing projection display equipment equipped with the 
projection screen concerning the gestalt of operation of the 1st of this invention. 
[Drawin g 2] The perspective view showing the important section of the projection screen shown in 
drawing 1 . 

[Drawin g 3] Drawing for explaining the optical path of the image light in the total reflection prism lens 
of the projection screen shown in drawin g 1 . 

[Drawing 4] Drawing for explaining the relation of whenever [ vertical-angle / of each unit prism in the 
total reflection prism lens of the projection screen shown in drawing 1 /, and incident angle / of image 
light]. 

[Drawin g 5] Drawing for explaining the relation of the location of each unit prism and vertical angle in 
the total reflection prism lens of the projection screen shown in drawing 1 . 

[Drawin g 6] The outline perspective view showing projection display equipment equipped with the 
projection screen concerning the gestalt of operation of the 2nd of this invention. 
[Drawin g 7] The perspective view showing the important section of the projection screen shown in 
drawin g 6 . 

[Drawin g 8] The sectional view which met the XIII-XIII line shown in drawing 7 . 
[Drawing 9] Drawing showing the 1st example of assembly of projection display equipment equipped 
with the projection screen concerning the gestalt of the 1st and operation of the 2nd of this invention. 
[Drawing 10] Drawing showing the 2nd example of assembly of projection display equipment equipped 
with the projection screen concerning the gestalt of the 1st and operation of the 2nd of this invention. 
[Drawing 11] Drawing showing the 3rd example of assembly of projection display equipment equipped 
with the projection screen concerning the gestalt of the 1st and operation of the 2nd of this invention. 
[Drawing 12] Drawing showing the relation of the location of each unit prism of a total reflection prism 
lens and vertical angle in examples 1-3. 

[Drawing 13] Drawing showing an example of the projection screen equipped with the common Fresnel 
lens sheet. 

[Drawing 14] Drawing for explaining the optical path of image light when the vertical angle of unit 

prism is large in the projection screen equipped with the total reflection prism lens. 

[Drawing 15] Drawing for the vertical angle of unit prism to explain the optical path of the image light 

of a case small in the projection screen equipped with the total reflection prism lens. 

[Description of Notations] 

100,100' Projection display equipment 

111,111' Projection screen 

1 1 2 Incident Light Study System 

1 1 3 Unit Prism 

113a Plane of incidence 

1 1 3b Outgoing radiation side 

114,114' Total reflection prism lens 
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115,115' Lenticular lens 

1 1 6 Unit Lens 

1 1 7 Diffusion Sheet 
151,152,153 Cabinet 
155 Clinch Mirror 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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ll^CVtmiam, SI * * I ZCl5t<5?07i7 ; y 3 >X5 H - 7 . 
[ II Jfc J» 1 4 ] 

«s!E±js^7- i ;7r^u>7 , ^Buieu>f+a7-u>7:^tffi*:ci)5/-Kc-ft'ibUT^ 
bjj t n t u 3 c * t »« * t J , a*Jl87}Mi 3©i)rti#-JlclE«!<?>7-c]7 , x7 7 
3 > 7 ^ u - y . 

[ a * jm 1 5 1 

jaiE^st^-yx^i^T^^MicsSi-r^tt. ioie±R«7- , ;x^u>7rt5iiaufe3t 10 

Jl IClE «K <<> 7* □ 7" x 75/ 3 7 7 5 u->. 

6] 

. a Jl 8 7} 5 1 4<9l)-r*l^-JllClB«K<i)7-n7 , x73/3>77 l J->. 
C a 3K JS 1 7 ] 

jg. aa ks ± 1 . a — h* □ — hi, #mm±M. m my5MJk&vyr-B#*#jm# 

KMX. til fe '> £ < Y t - o <?> St St'iffttftlt St r ii c fll % *l c * t » « * 1 1 . 

a*«l7}lI169l>rft#-JlClEtfc<97'C]7 , x7 7 3777 l >i-7. 20 

[ a * ji 1 8 ] 

a 5)01 1 75 S 1 7<?)U-rtl#-JlClEtK0 7-DVx^5/3>X^ l J-7V, 

85 IE 7- □ t- x 5 v 3 777 v - y k*3 i 7 & m&hc&ttt J & M1t¥% Y * ffil*. 

CVtftta^t?7*D7 , x 77 3 7 t* < 

c a * Jl 1 9 ] 

B5i«3t^A^r?^HiRycsSit^^fe«&Q)iiffl7-'jxAt#r?^>aW7-u7 , ^u>7: 

-? ifc o T > AS IE =& ltit 7- 'J 7* # , At5tl/fc3ttlSVf?t±3!SlS>H>:> Ji!i IE 55 1 <?> ffl 

iwr^ife3tt^s«t?ii52©H , i:t#-r?±>&^7- i J7 , ^i/>7:tffi/L. 30 

ft IE €• $ fit 7- U 7" I* . Bu IE SB 1 <9lIV]iOIE5B2<9EV#2TBgC^Ii&T3]lEt£0 

, j§ulE=&mtir7- l ,'7 , A<i>m8i*, 77 , j-7ffl±-?<?)3^ : &$ct7- , J7:^t4)«:Sic*bT 

*ftL T I) 2 C * tittSt^f 3 ^S«7- 'J X LV - K . 
[ 36 BB <?> gf *IB « 31 BB 3 
C 0 0 0 1 ] 

* 36 BB t* , 7-C17 , x773777'J-7ICl& , >K Y ') t> it . LCD (Liquid C/~ 

y stoi I DiSP lo,y) fDMD (Di»ita.l Miolro-tuilrlrolr 

L>-7^«-ri<?)icJiu^7-D7 , x 773777 ^-yfk.u^cxitWiXn.yuyi. 7737 40 

t* 4 7 7* 1/ "fUElCHfZ fc <i> "? 3 . 
[ 0 0 0 2 ] 
[«£* <9£fl5] 

«ii«t5tS!<?)7-n7'x7 7 3>7 : *-r7 7'l/^^l (glft^if l/f) UT 
^rtlfeB?HS3fetSiai!<?)7-D7 , x 773 777 l J-7<9lfHffi l JC«:&UT®&ffl l J# i ;8fc 

«ti«t??Q ; /x7 , y3>7'^7?i/'fiiitfSimti7ii?. 

[ 0 0 0 3 3 

CC?, 7' □7 , x 7 7 3 7T*.f X?MHi?ffl II U ? ?D ! /i ? V a > X 

?y->B-»c. 7 U % )l 1/ 7 t: 7 - k fie* u y * * a =7 - 1/ 7 7* 7 - h # >i «s)?? tl 50 
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t ft . 7-n s s * o * > z 9 v - > ±rz**KM» % M*i?*ix.9k*itttb*t *i * 
I) 3 . 

[ 0 0 0 4 ] 

&#ttC\&mXtX. 01 3 IC /Tv 1" <fc "? C . ?D-/i55/3>X9y-> 3 0 0tt, Hi ft «!) 
a> * HI C y - =t= a 7 - * 4 7* <9 7 1/ * h 1/ yX 3 0 1 V % h \/ y X V - V 

30 1V, 7l/^;^>XV-n 0 1 c)SSIJCEirii, A*l<5*IIIC*f K»l 
<i)l/>f + i7-U>X 3 04^PE5?rtLfeU>^+JL7-U>X"V-K 3 0 3 * t ffi *. 
Till, S ft , u > T + a 7 - U > 7 V - h 3 0 3 © m © * n C tt m * U > 7 8 0 5 

[ 0 0 0 5 ] 

C<j)jt, 7l/*iH/>7V-F 80 1 Ci)Sttlfe7l/ni/>7 3 0 Zlt, 77H 
7 3= , 7l/2JH/>7 , V-f- 3 0 1 ©*IHI!)CE«r*L*.lft**SH ( B * -tt r ) 

> i/>f*i7-i/>7-7-i-303i:r^rtifei/>f + i7-i/>X304a. y u 

> P y»A.ttfl)*ffil/>7rt--30¥III±-»ai!)jEU <8iE75lSlCM6f?J;?C^E)?t?C 

Vic^'Jlt^c^t*-?? 1 , 7l/H^>CV-h 3 0 1 c £ *) ti&Wk&Itt Z.* l> 

T * T * C K » r It T * ¥ * ft C * III tt t J* «* * V U T ffl t* ^ tt 7 «ft t * t 7 . 

[ 0 0 0 6 ] 

*C€>7, ±mb # . Jfre. 16S&(f 6<53*<!)CRTtfflll770 ! /i 

M t fii IK C^^?«1ft«*M^^ffi«rft*.Bili«3tt^iil!<?)7-ny , x7V3>X9 l >l 

- y <o * fflffiy ic Iktti u Tffi*ffl'J # « ** t £S t?ii/ >x^S<5?o 5 /i 7 7 3 

[ 0 0 0 7 ] 

C<!)<f:7Sll/7 7 , SS<97D7 , i77 3>7'< 77MHIi:3tll7tJ, « * . 7- 0 V 

x 9 5/ a >Z5 'J-><i)f lltf^D 5 /! 9 2/3 > 7 9 y->c**U7ttSBc*** 

5*: <?> 7- □ y x o v 3 > t* a 7 7-u /fusvi^isn^Qii^? 1 ^*^-?^'; . « n t /h mt 

[ 0 0 0 8 ] 

l<9fittl5Kn< . « * <D t © C Jfc 7 X « « * SHt 7 lit I C V #7 9 s 2 7- 

[ 0 0 0 ?] 
t*lff X« 1 ] 

!ft HI e§ 6 1-20 8 0 4 1 t^i 

[»ff X« 2 ] 
»BZ 0 0 0 - 1 8 0 ?6 7§&* 
[0010] 

[ * flH flf » Sfc U <t 7 Vt?Sll3 

CQ<t? ; »7-ny , x7> / 3>7 : *^77'l/'<IISlCftl)TI3:. 7Dy , x7y3>Z5' , J-> 

c»focAt§ofci*#*7***tt3fcfo®* i *^«*i>T. A*«<!>*iic«iiitff=ft 
»tt®Stt?'J7^«f (£j£«7-'jx^u>7*) t ft 17 , A»u;fell*^I^fct3t^l[7• l J7•^ 

<2> 95 1 <9H ( A M M ) -?BWrttfe*C*ZQIB ( 4 jr « in ) -*±>RttrttTai*ffly©* 
E#^aitt7-tt3J;"?IC£^7ll3. 
[001 1 ] 

c<DJ;7tttAli7y 7^1/ >7rtlife?n s /i ? v 3 > x ? y - y c ft u t 



(5) 



JP 2004- 86187 A 2004. 3. 18 



IC$£&fTl)IJ#£lCtt> *t <0 |S| «P3 <*> * C 3ff I) ffl'J <5 BP * ) "? IS . 01 4 C /Tv 1" <fc "? IC . 
4S«? I J?AI/)'X8 1 O^SIt/'JX^S 1 1 <?> A t4 1 3 1 1olICAS4U>=.B*$#; 
(?>-I$#£J5ifcHi3 1 1 t?4S»rti^ct6itT«*>:««;, - C A ( zf - 7 h ) 55V 

©df t3l?fiCb7Ufe. £ ft > HHCSU7. 8*L 1 ll****©?"**?*** 

1 . **tt?'J7i»8 1 1 911 ( 5fc ifo ft £ ) ItfXf UlilfK. /J\ ? I) 

[001 2 ] 

Bfc&ft^AfctftSttX^ < *z«t«*3B#*JtmJ!i<?>aj# cs-mtir^'JTT^tfz? y - > 

)B»«JftUffly®ap*)?l*. 0 1 6 C S* * J; C . *ltt? l J7'/*3 I 1 <*> IS ft A. *M\ ? 
<* , ;*»tt? , J7^8 1 1 (5Aj8i8 1 \ a,VtMT - K-WflXW J <0-* * * » 7- U 
1 1 <?> At4 E 3 1 10L#^Aa4U*LB£«3t<?>-fiP#££.&iIi3 1 1 4 ? ±S» r ft 
*Ll£lU«gA*tIi3 1 10L-?J&«fftTM3tVS';. *«*<5D7*4D? VU7W1» 
*> -a . « ft . 0 1 5 C » II T . H*L2 1l*lft«*<D7Vailt*V«?flf*©3t»tW 
U , H*L2ZI»ii*V«?JK*©*»t»r. * *L « Slt?'JX/*3 1 1 <<> A S4 il 3 

# It u <««;»■* , yxixwtQmxzt , aii#^ft?U7 , z,3 1 itntz 

C VtfllCS? YU7Bl*»-3fe. f •> IC, *$tt?'JX^3 1 1 tJS*tUtt<9 
3SK » S t . ^SttWtWIWttlbTrPKrZJidCI** Sltt?'J7:^3 1 1 <5 5St-A 

-»tt©A»n3i ic^c*3is-tz£S!ff*ttti§3cv#ssi-?;fo , J< =& mn: 7- t a 3 
i 1 © a •* n s 1 io.i*«BJ*3tiif-3ii*.an>f«T>T0*7. c <?> # £ > **tt?'J7/» 

3 1 1 <D A it m 3 1 lcL#t&Ij?&3m&V&E?&3itM*#7 7l'-7B±lc£ftt 

jcne^?. eft >> <4>^MQ>^^ic3if i^diifi^^ffSs 3 c v & 'J » 

C 0 0 1 3 ] 

JH. ± <0 <fc J C . **<!)?D ! /i75'3>X? l J->?tt. Hfc**<5>At4ftK3>fF»48flr« 

h <9 1& T b *tll V 
C 0 0 1 4 ] 

*5g^t*c<9<fc?£&t^f«l,TS?ft;te.t<^>-?ifc , ; > «*svo*4cj:?R«*®n 

7<C4D«lllilV bT<9B£&3t<?>A&Bg<?>a ! F#'l#'£1£ir, *HU»K©'I&T*D> h 7 
X h 9 € T # £ < . Bft«3t^^^ift#^tlilftSiic}9:^U*.»^lC# l ift3l»«<?)IlHV 

7- □ v x 9 5/ 3 >f < 77-i/>fR*t«tt , r3cvtitt*-r*. 

[0015] 

* fg BH t* . 1Slfflfl9CEffrftfett»***»^»WC«ftJrftfe*«*t«*ffl)^li0it7 
l»rtt??D ! /i 9 V 3 7 7 9 iJ->C»H7, A li * ■ « C ft ^ft*- 

<9 « tit7- 'J 7" A t * * Z 4 JR»7- U X A U 7 & -> T . flu IE 45- SUlt 7* U X L# > A 
t4Ufe*tHWrttlSS1 <i)i^ flu IE » 1 <?>ll|-?nW*-ftfeft*£J5.*4'*"3*2<3>IH* 
t*r^^Jat47-U7-AU>Xt«^« flu IE & Utt 7- 'J 7 A I* , BO IE ft 1 9 B * flu IE ft 2 
<9IB^*Stft8C»4»r?llftt*U. flu IE # SHI 7- 'J X" A © « ft I* . 7 7 'J - 7 H ± 
f(?)§i§itt7 l JXA0fl[Ii:BD7flbl7llJCVtfiS!>!t??ayi? : y3> 

[0016] 

* BE C ft l> 7 « fld IE & SUIT 7- 'J 7 A I* > 7 9 '>» - > H # H JUl H B B <9 t « t 
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m IE m a n q * >tv c me im j: y titn<?s»t? <*u>c*fti/7iiici!*»* 

Ul. 7 * C , »8Eft*ffi7 b l>X'^<D»ftl*. 3 0° JH14B' )HT<!)«l?titl7ll 

icvff»Hu. rue**., ffi IE * $t 7- y x- s> a ft a > MieHAHo + jBciEu 

ffl # •» Jll)f!l'sfil»"?C^*lT*«6ttC*<tU Til z c n&n* U I). 
[0017] 

**?Bc33fUT. «uiE^s^7-y7:^i/>7r(3:« iRie*init7*y3:z*<?>iRftffm* 

055 1 <?>ftgT-5ETifo3!8l Q-m&ftfcfotiiY . mi IE SB 1 o>]lft05£m&Vttg£3Si 
M IC tit S b . S3Hl7-y7'^Q]Sft#lj!E»1 <?>ft£>:i*llS3ffi5£<?>3&2<?>ftg-?-5£ 
-?&3*6 2<9]SftH5&SIj!*V, lftiB*10»ftH***VM8e*Z<?>lPlftlH5£««*®IB 10 

i±?<5^iSIf ? 'J TTAQttSCiS&b T £ 4b 0 7 1) Z3Rft*<t«*fc ttt 3 C H 

» * u 11 . 

[0018] 

CCT, *8E3Rft*<b««l*. Hu IE * 8 ffi? 'J 7" Za <?> A ft * , X 7 'J - > BC« t ? use 

sb afpi^ftstcf ^tticvs < 7 9 y ->nic*a-rzi§iiiE35 1 <?>ii©ftR©»-**<b 

^«Stt> J»8E»l0»ftlHb»*»iE*1®*ftH£*«>£©IBlCfflBU, ft»tt?'J7 
^ <?> IS ft # . 79 'J->IC«t^ifii 1 0H/J&fSdlE!82<?)H(i)ftS^U-rtlt^^ 
t3C^CJ:«;*<b-r?*2<DlRft*<b»>{, flu IE 55 1 <DJRft*<baP>£*l»E»Z<!>lAftH 20 

z#»iB*z©iii<?)ftR*ifiit , *Lt*<b-r?cvcj:';*<br?si3<!)3Hft?Hb»vtr>5 

[0019] 

rue, *««c»ii7. » sb * Utit 7"J7rz*<2)iBSB*i©iii*. y->ic«t J 
isc^ito' wi<i>ft^^it*u7i]zcv»ft* on. ffii ie €• mjt 7- y t: 

Z* <?> Hu IE 35 1 <2> IS I* . ^©S!Iiia7»f77 y->H<9£llCH-3T*9-T»>3C>:##* 
L. I) . 

[ 0 0 2 0 ] 

*«w c » ii t i* « «iE*iR»7- u 7 a u > 7r'<D«*wc»it mi. Sies&tt 30 

[ 0 0 2 1 ] 

CCT. AG 1/ > f t a 7 - U y Zfc . »T ffl # ¥ AS R ff* <i> £ & <9 31 tit U >7T. 2 I* »i ffl 

#*»tt<?>1fc&<s>iniu > t: t * r 3 c >£ tr» * u u . 

[ 0 0 2 2 ] 

< 3 j; ? citrti, K^riiiiES-mffiu^Tr^^icttWrH^v^^tt^fiP^tffsaitij 

tl . Su!ES-SHttl/>;CI*, W*<DBBW*t*r^*HttT»JKrtl. Jffl8Ba*ltl/>3:<?>IB 
Cfiit^ftfe»»B. «UE#*ttU > B W* J; y t fill B W* t * t 7 »3W-?»fKr 40 
tl , «l IE * * flt 1/ >*V*<S>IUCtftit i4tl*.fi5#>!<?>#ffllCJ; y*t±jRt*rtt? C * # 

iRa^taAr-tticvcfcUJBsjertiTii^cvtfft^ui). 

[ 0 0 2 3 ] 

? ^C, *fggHlCifrl»Ttt, SulE^J^«7-y7"/*U>7>;milEl/>^ + a7-l/>7V^ 

1 ft<95/-Kc-#4b07^j£?-ti7i)2c*##*i-i). 

[ 0 0 2 4] 

t * ic . * « w c * i » t i* , iaiE^s»7-yx/AU>7: (RttiiEi'>f *i7-i/>t: 
) ©tB*fflic«kit>i*i. «iE4JR»7*y7:^u>7: (xttAiE£J£»7-y7'ZAU>7'£c* 50 
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# * L» U . 

[ 0 0 2 5 ] 

t^C, *fgafl c fill T I* . S^K±S- A — F □ — t-i« *?mifc±fi> S. 0 
COO 26] 

7* x 7 7 3 7 7** z7-u^^stis«r?. 

COO 27] 

* ?g bb ic <fc ti i* < iinfflycE«r*Lfe»»* ! **» l Jtt***»4')c««r*i^7'n^x 
t A at m hi ( f n fli) ?<&**iuT«*w^flitTtt*raitt*-tt3c , >£tf-?*3. u 

. SSffi? i ;X/.<9lit, - J?)flSll ( fll I* 3 0 ° * ± 4 5 ' JH T <?> K H ) H 
S R <0 * >» C JS U fil <fc U t ft t) «'J <?> £ # * * < 53 J:7IC$ ^tttl <fc ?C07U3. * 
Stit, BJHi ft <i> A & 8 S *Mv 7 < #I&«ft^^lC>ffl>«y<9fflJ#^*mtt7* l J7 , Z*<Z>]l 

g <<> -fe T ^ □ 7 h =7 7 h <?> T # £ < . S&ft^&#^BjlHSfttlB&SiIlC$:ail,*Lia£lC 

=/ 3 > 7 5 'J-7£&f7-n7"x 7 7 3 7 r" <f 7?l/'filitiZC^ff?? 3. 
COO 28] 

* . * ?e bb ic £ i# . ±jR«7*y*/*i/>3:c. *mi7-y7r^fl>3Rft#nr*<i>*i<?) 

8g7*-5£-?&3$ 1 © « B B 5£ * .« * , 95l(?>]lfSB5£Sli!$*ttS£3Si#CtitSU. 
Smffi7-y7r^<?)]lS»fS(5l<?>^SVttS53FJT^Q3S2<?)^S-?-^-?^I382<?)ia^ 
B 5£ ffi M , $l<9HB0£««*!B2<?>]SftB5£mM>!<?>liCfli:EU> & Utit 7- U 7 
9 11^^1 1 <j>BS>:!82<?>fiJl*<?>fil-?77 V - 7 H ±-?c>^^#llffi7- U 7 A <?> tiL E 

icifclJT£4bbTi)3]lfl£ttmiS>:tl&itlc>:icJ; , J . £ & « 7- 'J 7 1/ 7 7" <?> & 3* 

\C # <) . B1I1H«7-D7 , x 7 7 3 777 'J - >^^7D : /i 77 3 >7*< 7 7- 
C 0 0 2 9 ] 

?i;C, * fg BB IC £ ft I* . $:&M7- V X L\/ y 7! Q-fcRRitfottlC , #Sffi?yXAQl 
B # > 77 V - y m^ntl % 2. G>W<D ftnLtt^&t J Z Y # < 77 U-7fflK:*tt33! 
1 <2>IB4>AjK<2>fr#'X'lb'9'7CfelC£ , J3Ht'*'7&1 QW. ft®: it BY . SB 1 <9 :« ft £ <b $1 
«**l£&»*Z<l>3Rftll3fc*«*S>IBCtt:«U. &SHtt7-'J7^<9]lft#. 7 7 'J — 7 
IIC^-ri!i510l^6f!82<4)II<Z)ftSt»fl)rtLe^^b-r3C>:iCd; , J^^b-r3S62/i&f 

. ?i*£3&li?Ubtia3c , *#-?? : 3. 

C 0 0 3 0 ] 

r^C. * ?§ BJj c J; ft I* > S-SHJtT-l^^^fcl^Et*. X9'J->lC«t3tl (5S 
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* i . 

C 0 0 3 1 ] 

ncJJfe. * fg W IC J; ft I* . &It?UX^<5»1<5l<9$ii7^77 l J->194 

J^CUTBBKaftfttftBftrtlS^TCTZC***"?**. 
[ 0 0 3 2 1 

i%w <o n m <o m & ] 

[ 0 0 3 3 1 

g 1 ®ii<j)i% 

*r . El 1 n IB BCJi'i. *S§BBS>!e 1 <5HIS<9r^C«I?0 ; /i 7 V 3 >7 7 'J- 
[ 0 0 3 4 ] 

10 0 1*, ?0 ! /i9V3>Z5 l J->1 1 1 * . 7-D5/ , x?5/3>7?'J->1 1 1 C 

*itUT«i«*LtM^cft«t7tt:^at^^i 1 ntinn?. aft. ftMJt^^i 

1 2 1*, LCD^DMD¥#^5H«SftI^, ft ft * 38 # «i ffl » ? ft 8* * * t K * * 
[ 0 0 3 5 ] 

7-n^x9^3>z^ l >'->i 1 i u, HBfl'JcffiSrft^&fttt^&i 1 2 # 

*«ttCtt»*ftfcft«*L*IB«a9^flit7iB»7ttZ tU^Ji'J , 4JR»7-yZ^U 
> X 1 1 4 Y . £St§7-'J7"^l/>X1 1 4<9MS« l JlCi5tt«4tL*.l/>f + a7-l/>7: 

1 1 5H*U7llI. 
[ 0 0 3 6 ] 

C<?>?--<7, 4S»?y7i l l/>71 1 41*. « *J 3fe ¥ * 1 1 27>*#:tt7ft;feft$atLt 

Dffll) CffiSl^Stt? 1 ;?/* 1 1 S#lftit«S*l7l»Z. 
[ 0 0 3 7 ] 

sni?'jx/vi 1 31*. AttufeafctBtrrttzAttii c » i © n ) 1 i 3 a, v . a » 

11 1 8a?n»?ftfe*t4aiit?4fi«ii ( $ 2 <?> e ) 1 i 3 t ntUTfi'j, 

^^CA«Ufeft«3tLtEiff^&f^^^UTZ^ l J->HlClB&Sm«^rqllC3i«^-tt3 
C^?HJ;TC5t7U3. * ft , * S ffl 7" U Z 1 1 3(*. Z7'J->H»>4^tL 

*l n a R <?> + i&v o (bud t**cL»TH*P3ttci6&^naitt7'y^AVUT»w 

7" ft 7 I) I . £#ft]ICt*#J*:t*, *ltt?y7M 1 31*. ?^/»Cyf#1 0 0- 2 
[ 0 0 3 8 ] 

C C 7 . ft»tt?'JX/»1 1 31*. A « 1 1 1 3a^ tS«l 1 1 3 b Y » 2 t ft IC« 
JfttlUftA-T^b. & £ tiL 7' 'J T." 1 1 3 <9 IS ft XI* . 7.7 l J->H±-7*©^^ : S-llffl: 
7* y X U 1 1 3 ?>ttBCBD7*ftl7ll ? . 9f C Sitt?^//. 1 1 3 © * ft A. 1* . 
3 0° ft!45' Jk T © E m 7 . Ill A P3 <?> + A O IC iff 1) fl'J ( B 19 T fl'J ) <fc ') t & I ) «'J ( B 
H±«y) < a3<£7IC&j|S&tf)IC£<bb7U Z C V * b I). 

[ 0 0 3 ?] 

- £ . b>^ + a7-U>7T1 1 5 1*. ±RM7' V 7? U\s y X ] 1 4taiSb*:3tt7X 3 F 
fcfoCKttrtt* t 9 7 & M . ft«3tL^A«fIA3tHI«'JlCV U > h" U 3 <«> £ & <?> 
St At U > 3* 1 1 6#i&it«4ft7l>3. AttttlCttflJ*!*. £ H {£ U > 3* 1 1 6 <Z> ffll IB I* . 
b > 7" «Mi # 1 4 0 um. b > 7" SHIfl £M 0 0 UlnCJfffiRr^^Ji'J , b > 7* C y f # 
140UW17-II 1 ). l/>7r£iT#5 0ium-?ift'J. 7K s F#JiXft;0 f ¥fiIft ( & 3 £ ft # §E 
^UfeV^^IItfilitt^g^bfcV^^^S^^tflcaSftS) ?20~50' 7 & 
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1 C Y * U I) . 
[0040] 

t: i 1 5»fflHv-h v x u v - h Jiz* is y ? * j. ? - \/ y z £ s - \- ) vmix? xi 

7UJ. El 1 2 . aft Bfl ^-r<-f3fe<y). £J£t3 7-U7"AU>X 

1 1 4U>fti7-^/1 1 5 YtenflkVl-fe*') tStU fett&T-tlfttlT 1)3 . 
C 0 0 4 1 ] 

H 8 IC J: ') . B1 C*t?D 5 /i95'a>'X9 l )->1 1 1 'J 7/* 1/ > 

X" 1 1 4lC^it385Hi3tL<i>atKCol)TSiaB-r3. 
C 0 0 4 2 ] 

El 3 C m t <£ ? C , (01 <5H§1 1 2#BI) ^ »^ iE^^tL^H^^atLrac, X 

? i ;->E±-?0<tfl:SicJ&i>Tg£o;feAWEge 1 ■?> ±RM7- v x u\/ y x \ 1 4 <?> 

B tit 7* U 7T 1 1 3 <?) A E 1 1 3 ol IC A ft t 3 . £ ft . Bfc«SffcL<i>AftBge, I* . 
X7y->H©?^a^*#^C)ffl)« l J(|Bl^R<t) i: f J BOIC)El)« l J) a> fflft BP IC 3tt I) 7 , 3 
5° W. ± ( # * U < t* 4 5 ° J-X ± ) ?5 0' ;XT^5? J;7Ct?CV»»*UU. 
C 0 0 4 3 ] 

^17, TCOTSiffi? 1 )//. 1 1 3 © A £J E 1 1 30LlCAaaU*LB£«3tLI*A 

ft M 1 1 3oi?IWttl. £ JS. ft H 1 1 3fc-?£Rft?4Xfe&> g| S #J ^ fa it 7 7 ? !) - 

[ 0 0 4 4 ] 

12 ® & ^ #W'&1tL Z ZLV) . Bfc&ftL^Aftfllge , ICJ&UT&SltiL^'J 

X L 1 1 S<5»ttffiK4DU^. AttflSlCI*. & Stit 7* U 7" 1 1 3 <9 U > 7" 8 S ( £ 

ft B 1 1 3 tH^'J-^I^StSS) t0> Sit? 1 )?/* 1 1 3<9lSfttX, £ 

>&«7- | >'7:/*l/>7.'1 1 4<5ttft«5lfr$tn- «• lltit 7* D 7* 1 1 3 <?> £ & ft E 1 1 3 

tit 7' 'J 7" Z* 1 1 3 <9 ff£ 1* I* < )3C 5$ ( 1 ) CJJ'JfcWStl*. 
[ft 1 ] 

«cos(A + 0 4 )-cos(A + 0,) 



[ 0 0 4 5 ] 

* J£ , ±^.^7' l J7 , ^l/>7ri }4G)}£1tm<DnM#Tm®!>to'&)Cfl*> £ & ft 7* U 

x uv yx 1 1 4PJ-zn*«*Lflf*fc'ftKe 4 * • £ & ft 7- x z* u > 7- 1 1 4 # * a ft 

*-3flfc«3fcL<Z>iliftBge5 V <9 fi C tt . ^5$ (2) ItHtSLt 1 . 
Sin04=Sin05/n (2) 
[ 0 0 4 6 ] 

S- $ tit 7" 'J 7T Z* 1 1 3<9At}i1 1 3ol^7 ? ')->iI<5«®^»5!tftSt r 

* 1 1 )t , 

y = « + X- 7t/2^0 (3) 
*? ft 7 U % tftt * U M . 
[ 0 0 4 7 ] 

C 41 1* . Sftt? 1) X A 1 1 3 <Z> A ft EI 1 1 3 (X<9ftSr^t<9«eCtt. £■ $ tit 7* ',» 7* 
i>1 1 3 <?> A ft E 1 1 Soi^ltt^af-Aitt^'K €• 3* tit 7- 'J X Z* 1 1 3 tSE»t 
Zfci&OJfcf*I!<9rfK&&»#»fiCJ;3*mffl7-y;C/Al 1 3<t>BEP#®SIC£3#i;-? 
i?) 3 . 

[ 0 0 4 8 ] 

s m tit 7- z z* 1 1 3<4>ix>7rBg0i*B$niftL<9Aftftg0i cii?!^)!* 

t J Q-* > €• £ tit 7- U 3* Z* 1 1 3(5A^I 1 1 3flH9ftIr tt, Z ? ')->iS<!)?t8HS 
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tu. c:?, ± &m 7- u t: l u y x 1 1 4n?ift**L*3tt'liR04 # ma o -? ft 3 # 
ftca»ii7. s * it 7* y * /* 1 1 3<9A«ii 1 soLOJBttffS&x-A-tettvasau 

J: ? Ct ^^dDQ^tttt. » 5* (4) C «fc U * * +1 3 . 
cos -1 (cos(0,)/n)/E<X (4) 
[ 0 0 4 9 ] 

- 75 . X7 i ;->ffl<?)7Vift^3tLci)A«^S0 1 3M\ * < « 3 » * ( H P3 <0 «t» O IC 

# £ &t h 1 1 3 b £ & & ? fttcftit -zmitY s 3 . 

[ 0 0 5 0 ] 

CC-?, ftSflt?'J7/*1 1 3-?QM3t<?>5l*«l«jtattBH-r3fe^. SUtt 7' 'J X ^ 1 1 3 
<DXmm 1 1 3a?I{fta7TI$ffi?'JXA 1 1 3<9#fiP^lPl^7S^B*#3tLo ( 

* £ fc> V, 1 ^> <9 SUtt 7' 'J 7* A 1 1 3W?Bfc$ftL#i£#>!£3fflJ#**i$J)3tVS38P3' 

y <o m r <o tit £ t Ji ia r 3 tt# at ) on7t*t?. 

[ 0 0 5 1 ] 

1 1 3 o>Xmm 1 1 3oLlC^tI8*«*L<?)A«ftSt 0 2 « & SttiL 7- f 
7* A 1 1 & OA®® -\ 1 3 0L7<9lDrftSt9 3 , $t?D7^ 1 1 3 v f 

tp, & $ tit 7- 'J x a 1 1 3 B 1 1 sfc-j^sSjfrtiT^Jftat^UTftJticjf'Jffl 

tti3fiP^<?)'tete 1 . * H fit 7- U X U 1 1 3 3> £ J5. ft H 1 1 3 f>-?££.ftTtiriCtii 
itTifcat* ; S38PS-<9'l'Ite 2 . & SttfL 7- U 7" ^ 1 1 3 ®S7t k , #Hflt7-'JX^1 1 
3 <D\MW 1 1 3<x^7^B!ft«*L^^3t>; ; S3fflJ^>:*Jft3t^^3fin«-^<i)ift^<i>Blt 
tSVtn, B*H§#;Ltf*$l)ft*«3tt«'G>*ie, I3C , J* T <<> 5$ (5) IC <fc M ? *l 3 

a 

e , = (K-s) X ( t ol n ( * + X - 7i / Z ) + toin9, ) (5) 

[ 0 0 5 Z ] 

CC?s ±SC (5) ICftUT. k^^Stt^tlYtl^T©^ (6) (7) C J; V * * C * 
? 3 . 

lv = PXtan (0 + A.) Xtotn* / (tan ( 0 + A. ) - torn*) (6) 

5 = - PXtorn ( * + X ) / (1 + torn (0 + A.) X-toLn ( tf> + A + 0 3 ) ) 

( 7 ) 

6 3V , 

6 3 =Sin" 1 (sin (9, + *U) / n) (8) 
~? ft 3 o 
[ 0 0 5 3 ] 

E13#^Bfl^7>SJ;7Cs ?iJTiC*f PV, flSi^3feLtff#5l)3'6>Jft3a5*<9*ie 1 * 

<D IB IC I* . e ! ==P<?>li«#ft3. * *L > Bfc«#L#*Jtoft*£3fiJ#S>'l'ie 1 V 1/ 7 X" 
Cvf P^Jte, / P tt , B£«#;L<?>AftBBei #X* < # J&X* < & l ) * ft 3 IS 

ffi?e, = P V £ 3 . C <i> # & > e, = PV«3@RfCJt^TB*«3tL<?>A^ftS0 1 # 

X?=<#3SIM-?I*> & SUtt 7- 'J 7" 1 1 3 9AMI 1 1 3oLlcAft02Lflfc&ftLtt££. 

Will 1 1 3l>-?£T££tt?-ft« U £ U . 
[ 0 0 5 4 ] 

W.±IC5&B8U*.<fc7IC. X7 , >»->l<?>>^B!«l:«*L<i)Ali»ftS0 1 # /J\ 7" < £ 3 fiP # ( 

|h] R <9 * O IC >E U fl'J <i> BP # ) SH£ 7- 'J 7T A 1 1 3 9ASI1 1 3 ol IC A ft U 

*.&*itL<D-8#±J5L*im i 1 3t-?^j&^tti-rc&i7Tm*v«3vu?FDisi^i?) 

«J , - 75 . 77y->B<9?^lR«*;L<?)A«ftS0i^7C? : <«3ffl5^([Q];tVRci)1 3 B 
O 7> >4 & Utt'J <i> BP # ) |* , f $tt?!JX/*1 1 3(5AS§i 1 1 3 OL©r#tt»aT - 

i* v s 3 v u ? n h # & 7 . 

[ 0 0 5 5 ] 

El 4 I* , 0 1 Cft?D ! /i9 5'3)'X? l J->1 1 \ <» ^Jktey V T U\/ y 7t \ 1 4 C 

*v it 3 =& n tit 7- y t: 1 1 3<i)iixvuniiL(9A^ftie , v<9Si«t3)t^-r3fe^ 

<i> E) "? ft 3 . 
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[ 0 0 5 6 ] 

H4C»U7. & 2 0 5 > ±&tt7- V X L \s V 7" 1 1 4M?«§*L#It'ft« 9 4 » 
0 ( t « t> t . fS«? l J7^l/>X1 l4»«Jflltit?tt«*L<?>ait*ftKflB*0) 
?>)3Jlfti:iill7. ± SC (5) ~ (8) CttoTJfcd&mife, *»tt?'J7/»1 1 8"? 

jfc3fc#*£-*-3J*#*s*o. & 2 0 6i*, HfcojfftcfcuT. ±& ( 4 ) c «t ^ t « d» 

Y> 4l . &ltt?yX/*1 1 3 <i> A & ffl 1 1 8oi©itt#ftf-A-»ttV*?«fftJrv 
U7UJ. * » . & 2 0 5 , 2 0 6t*<y)3P»ICf*> ^ Xi, 1 1 4 ® tt* 

©■W*n t 1 . 5 5H7ll^. 
[ 0 0 5 7] 

04CSH7, Z$dS2 0 5, 206Ci*tl*.P5l9fl«ft. t$tt7'J7;/*1 1 3 
<9AStl1 1 3a.CA*fOfett«3feL®-*i*£JRMlII1 1 Z b -* ± MM * tlTE & V 7 
K% V « I * 11 7 C V < . #^>. * $t 7- 'J 7T ^ 1 1 3<?>A^ffl1 1 3a.c)itt»a 

T-A»tt^»mi7cU8iiiMf*J. c<?>;fed»> s- sum 7- y 7 1 1 s<5is 
n, 7?y->ra±~?<9 : &3Hii7-y;cz*i is^titsicii&bfeBfc&ftLoAtSEJie, 

* , *«*L(9AliftI0 , »45~60" <Z> E B IC & tl I* , «*©BBtfflx-A-» 
tt! <9 fif) Si fc f£ £ b £ 1 1 ( H -9- 2 0 7 * BR ) . 
[ 0 0 5 8 ] 

U # 0 S # >i> M < ?D 5 /i 7 5/ 3 >X? 'J-> 1 1 1tt*SHfc*Z*fillC»>«J. C ft 
IC#^7Wil*L<9At§ftS9 , 0KHfc/£<a-*T*T II «■ Hilt 7- 'J 7T ^ 1 1 

«Zff*J£»l***L0A*iftK0i ffX?=<^3fiP*-?> ® 2 0 5, 20 6ICH*ftfe 

<9 SI** # ^ JUl^t < 5 3 • 
[ 0 0 5 9 ] 

j&ftc^f.Slfiltll^t^dAlCIS, S 3 0 5 C<fc 'J tt7 1l ? K«*L <i)AlWftS 

0, ^i^Tis-fitT irsc & y> c <?> <y> , 7?y->E<?>?- , rB!mg3fcL<?> 

AUftie ! *M\ ? < s 3 bp # ( >tv r ^ o c js 1 1 «'J <<> bp ) -?<i> : &3Hfl:7'y7 , z*i 

1 3<i)lSXt/J\7<t2C^ft$lll. - £ , ij-A-ltt<9li3itl«t2feiD 
V . C <Z> d» , 77y->lFfl^?VB£$ftL<i>A*fSJf0i#*3 : <«3ffll#(|5] 

^P3«i) c f i So^i4aini | J<?)iB5^)-?<?) : &mtt7- i ;7:z J .i 1 3<5iSj.tXf ( t?e);» 

#■ * U II . 
[ 0 0 6 0 ] 

C<Z>;fed». I) Ttt, SSt?'JXA1 1 3<5lSSA.ts 7?y->iffl<?> 

$1CI 7 777 'J — > H <?> T III itV R <<> 4 s >CV 0 IC iE U ffi'J cfc 'J £ St I HHU <?> £ # X ? < #1 
^pIca^fitJIC^^r-ttl^TICUTUl (H?2 0 1 ~ 2 0 3 #I) . C V . Bfc 

«3tL <9 A £3 E H 0 , ^ffF^titffiir^CV^-?^. 77';->H<?>±iIICH^Ti£*;<?> 
Folffi^^ax-A^tt^FnlEff^iL/^ll^Tlcr^UV^-Z*^?. « 3V - E4lC/Tv-m 
20 1~ 2 0 3tt, & SS tit 7- 'J 7" 2* 1 1 3©HE;t<Z>£lbtB!lH§3feL<9AaiB£0i Y <0 

i«?fafeH7»^. ftnt?y^/*i 1 3<9]iftx(i)f ibtsst? 1 ^/.! 1 

S^titS^SR^ + SOtt^^Sili) V<Z>H&-?/TvtC>:fc^&°I«E C <?> & 

El 5 IC 7fv "f <£ "? £ t S> * £ 2 . 
[ 0 0 6 1 ] 

±&U;fef|]|fc<?>P«SlcarUT. ftSflt? 1 )?/* 1 1 3<?AMI1 1 3olS, 7 7 y 
->HlC*if-r3g&(3£&)IC*itUT0 o * ± ( » * U < tt . 1/1 000° W ± ) <i> & 

(AUH1 1 3a>:Z!7 | J->ic!)Si^^5tSSr»l7'$)^S) tSl7 

u ? c vtfft t u u • &sttit7- y 7/* 1 1 3<*>a«iii 1 3 ol <?> & e jb ? i*> 7 0 

[ 0 0 6 2 ] 
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C 0 0 6 3 3 

)5UIC. EI6753lE]8CJ:M, *f£^^!8 2<9lllfcQ^}&C#3 7-C]5/ , x7;/3>Z? l .J- 
>tltfe?n ; /i7V3>7 , ^?MHiCTH75ilifit?. « ft > * fg BH <t> !S 2 <9 
H Jfc S> ff* 3£ tt , U > f + a V - 1/ > X G) mfiC ft & £ 3 & . 4JR»7 ,, J^^U>7rJRZ*U> 
f + a^-U>7:t 1 ft<5V - KC-ftltU ~Z Mffi U 7 II 3 AtRll7. tt? I* ± & U 7i 55 

1 <4)H^Q)^^ v ? . 2 ©**fl>»*c»u7, ±& u 75.35 1 <?>nm 10 

©f*«*|5|-»*ici*G]-»*ttt07SIB«K«ll**H*-Z. 
C 0 0 6 4 ] 

100' I* , ?D5'i9y3>7?y->1 1 1' V. ?D 5 /i?V3>X5'J->l 1 
1' C^^Bfc&ftLt^^C&litS&ftft^&l 1 ZHi^7Ul. 
C 0 0 6 5 3 

:c?, 7- □ 5/* x ? v 3 > 7 ? u - > 1 i 1 ' i* , *iii«cE«r*Lfe«i****i i 2 
»m»wc««rti*.ift**Lt«*ffl)^iRiitTfli«r-tt? tc)??) 1 ; . £ & *t 7- u x 

I/ > 3T 1 1 4' V, £J£t5t7-',»7 , ^l/'>7:i 1 4' ci)^««'JCs5it^tl*.U>f + a7- 
U>7; 1 1 5' VtSU7U?. 20 
C 0 0 6 6 3 

CC?)-?-t7. ±%L%$7- V X L\, y X \ 1 4' tt, fct #. $ & 1 1 2^i4S»7-tl^BJHg3tL 
-£MViJkZsi*.%t-t±ZtQ>-?&) , )< El 7 IC /Tv t £ ? IC , ^-75/-K23*, ^ - 7. 5/ - 
h 2 8 <0 \%m<D & ffl (Bfc«ftL#A&t3#A#;Ii) ft ^ftSfc© It? 1 ^^ 

1 1 3 VtS07llJ. S ft , ±i£Ufc»1<!>**<l>»*VlHH*C. SItt?'JX/*1 1 
3 1*, AMUfe*tIff7t7AMl (II 91) 1 1 3 <x * . A » H 1 1 3 OL7lfr7 
+L^.3tt1feJ&tit-ri±ja»ll ( 38 2 S> E ) 1 1 3fcVt£07l)3. * 7£ , %W*&.7' y )X 
U\ 1 3 1*. Z7lJ-7E7>^ft;fe@;tVR<9^SO ( El 6 # SB) tS^CUT[51>tVR« 
IC&&fIRMtt7-i;7 , ^*UTff0I>)e?*l7ft'), &It?'JX/.1 1 3 <?> IS 8 A. t* , z ? 
'J->H±7<?>^§8 : &5Hlt7- | JZ"Z*1 1 8<5ttIC*D7*^U7LI? . =&Sffi7' 30 

U 7" A 1 1 8<9]||ili, 3 0° W. ± 4 5 ° WT9I17, |B] S P3 <9 * 0 C >E I ) «'J ( El 

htii'J) <t m t a imy ( 0 in ±«'J) <P*ai*f <su?ci«iiicifti;7HKVtf 

# £ b 1 1 . £ ft , «■ H tit 7' U 7" 1 1 8©lSi<!)*ft<!>l*VU7H:.'li8Ufe8l fl> 

m&<oWfi&<>>)s>% *t y j c * #7 ? i . 

C 0 0 6 7 3 

- 75 > l/>f + a ! 7-l/>7*1 1 5' I* > 0 7 fii^EI 8 ICmtJ; ? C, / X-X7-h23 
a> &%%<i)&WX2YiJi£-? tl 7 ft 'J . B^TB#^P:|*^&&<9^^T*aJ#(litit^>Z•) 25 
tSl 711 Z . 
[ 0 0 6 8 3 

cc7, s^r#tti!f 25ii, ^^TEfiu^^Aatffly, ±j£ff*»fffl*fflc<*j; , ycE 40 

17 tl 7 ft ') . BU«!-riS--&^tta5*2 5 <9^CI3:ISrE» , V^^«:Q)V^^«:a3«'2 6» 

»it^tL7ii3. £ft> s^ittip*25tt, <?> i w$ t n r i ttws-wtjts: * 7 u 

tm^s-v^^ttfip^ 6<9^ic3t«rti3cvicj;';^P5i:Tti. -& jf* tx a* # 2 5 * ^ 
<?> m ic s& it mifev^^«:fii5*2 6 y vnwc £ *) ft? v-zWi&itL mmt v 

[ 0 0 6 9 3 

=&V^ff^«:ap«'2 6IZt> ^«iI'J^^A^U7S.3ttqftiRt?3t'!Slit)l^St*UTUl 
CV#fi*Ull. «ft. &V$^ttlJ#2 6 0tt^l*!tflCPIST:fl£l>#. «Xff. 1&E 
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? ■£ J Z: Y C & <) WffiC T 2 -0 Y WW £ {; I) . 
C 0 0 7 0 ] 

£ ft . B6755H8Cm*7*n5>'x75'3>X9y->1 1 1' ICftUT, & & ft & 1 
1 Z»«5«WC««rftfe*«*Ltt, ±JS«7- I J7 , ^U>7 , 1 1 4' <t>&MtiL7- V X L 
1 1 3<9AU1 1 1 3 a-IC At§ t 1 . 
[ 0 0 7 1 ] 

Mil 1 3 a. "? 1 W * 41 . iSMl 1 1 3f>-?£St??tlfe&« §E SMH'J ^ GMt T 7 7 D - 
[ 0 0 7 2 ] 

^ <9 & , C<5J;?CU7tS«7 l JX/.l/>7:i 1 4 ' #^iii*t?-tl;feB*®*Lf*, U > 

1 5' Q&WtSRW-fr Z 5 <OT H A & U , ^©-fiP^fttf^ 

r ^ , Mm -z (DKtfi&Mwm-fr z 5 e> ±mw%-mtt * Wi&m^fa<--t -z tii . 

[ 0 0 7 3 ] 

cQj;?c^fgBB©!8 1 Jkz/m z ®nm <ow>i& c & xi tx . nmiJiuie®?ti*L«:&?t ! £^ 

1 1 2»^«*L»^dDC»lirtl7?0 5 /i 75/ 3 >x? 1 1 1. 1 1 1' c 

ay 11 t . *«*L#A»r*iiiiifflc«it*ftfc£JR*7-y3:zAi/>*i 1 4, 1 1 4A 

. 1 1 4B. 114' Q^SX© HAL 7- U 7T ^ 1 1 3 3>]SfSXt. -f <5ftlll (&)Xt£ 
3 0° W. T Q) K B ) "? N /6.V R <i> + A 0 C 3£ t) «'J <fc 'J t it I) «'J <9 £ # X * < S 3 

1 1 2 C 3E lH»J <?> BP # "? =& $ ffl 7- U X 1 1 3<9lSXt«t^U< U, B*«ft 

L©ASSifl i ^x^sssfctat^mi 1 2 # * 5t U «'J <Z> BP # 7* Sitit 7* 'J 7* U 1 1 

3i9liXtJ; ( iXf < TIC C <?> U) , ^at«yo)fgilCJ;?l*«3tL<?) 

?D : /i7^3>X5 l J->1 1 1. 1 1 1' Si'?D'>'i5 ; ;3>7<Z?MKSl 

oo. i oo' 

[ 0 0 7 4 ] 

^ffBfl<i)a5 1 2<i>^J&t?>f^^SlCcfc+T,Wv & HAT 7* !J 7" ^ 1 1 3<9A»i 1 1 

3cl#> z 9 u - :/ n c T z ( » * ) ic *J u t o ° ^±c??t6it'igffiet#UTu^<9 
-?> €-iffi7-';x^i 1 3tsi:it?fc4))<?)P>;»icffiT-A-»«(!)iii*ffStti? c 

tt?^^ 1 3<?>8ii!ts§'lCf7?"CV#7? : I. 
[ 0 0 7 5 ] 

7 ^ C > Z <onm®M&K: £tlt£ . * 5H1 7* U * ^ 1 1 3<9AS11 

1 3a.<l>&EJIl?#7?l'->iI<9£:IIIICHo7*'3-7fo3<?>7. X9l»->IB±? B* /® 

[ 0 0 7 6 ] 

#<fr, * ?£ BB t* , ±&Ufe5Sl£&'!S2©ll^©ff^lCl!R£?ft3fc<97l*2<> TIE© 
(1) ~ (6) ic & 3 £J ci>M^$M#Rr&7ifc ') , ^ft^$f!agi9ilW 

7 <f) 3 o 

[ 0 0 7 7 ] 

( 1 ) ± & U £ 95 1 £&fS5 2S>fllit6S>ff*S5IC?irl>7t*> & V X L \s y X JkZS 1/ y 

f + i7-l/>X^07, 1 4, 114A. 114B. 114' 

Jku\s y f =¥ 3. 3 - u y x 1 1 5. 1 1 5' tsiiTii?*. v x u \s y x Jkzs 

41 f# . cftcl!Ri>r« fff <5«?Jt ^ 2 C >!»7? ^ . 
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C 0 0 7 8 ] 

(2) ± & U fe 56 1 <?>fl«<D»*C<firi»7tt. £ & & 7- 'J X A U > X 1 1 4. 1 1 4A 
. 1 1 4B, 1 14' S»b>Hi7-^Xl 1 5 t BH 9 - h V X UV - h 
JkZS \s y ? * i 7 - U y X V - h ) IC Pl£ 0 T I) 1 # , C ft C BR ^ ?* , tSW? 1 ^/*!/ 

> X 1 1 4 . 114A. 1 1 4B^CU>ffi7-l/>7 , 1 1 5tlt<DV-M:-ft 
ftl7»*0 7t J:ll. - 75 . ±MUfe!&2<?>ll1i&<9f2lSCfifl>7l*, ^Rt^T-'JX^U 

> X 1 1 4' ElW y T *r x=7 -\/ y~R \ 1 5' t 1 ftQV-hC-#<kU7»«L7ll 
3 # , CtlCliR^r, tSSj?^/-,^^! 1 4' S&^f ti7-^X1 1 5' 
t HI « <D V - h- (?U7/*5/-hJIZ*l/>ff27-l/>7 ! y-l-) C»KU7t 

[ 0 0 7 9 ] 10 

(3) ±&Ufc»lJ!*Z*»2<?>XlS<l>f**CfirU7. l/>fti7-^71 1 5. 1 
1 5' (^>fti7-l/>X1 1 5. 1 1 5' « U »d CI* , iS«?'JX 

U > X 1 1 4 , 114A. 114B. 1 1 4' 98*fl) Ctt. H1fi»B6CS?l 
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SXTttJ&IS*;/- K * , * <5 B W C J: * t tt IR r tt ? ttR<D C - X # □ - x -f > 9" 7 *l 
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